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Now, standardisation of Kent 
‘*Stoker’s Mate ’’ Panel enables 
small boiler plants to economise 
by using finest instruments. 





To raise steam without using too much fuel, the best 
evaporation conditions are required, coupled with the 
best combustion. 


In large power plants, these results are obtained by 
the use of carefully selected instruments mounted on 
panels of individual design. By standardising the 

** Stoker’s Mate’’, George Kent Limited now make 

available for the small steam raising plant a combina- 

tion of standard Kent instruments identical in quality 
and performance to those which they supply for 
larger plants. 





This equipment includes a feed-water meter 
(Kent RW/C) and a KM meter for recording steam 
flow, with a counter giving the total steam passed. 


To check combustion, a Kent Multelec is used as a 
Stack Loss Recorder. By showing CO, variations 
within a minute of their occurrence, and exit gas 
temperature, adjustments can be made quickly. 


These two sets of figures enable the boiler 
efficiency to be worked out quite simply. In addition 
three draught gauges assist proper damper adjust- 
ment and reveal the condition of the flues. 
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With aWells’ waste oil 
filter you can use your 
oil several times over 
and change it more 
often. A thoroughly 
reliable supply of oil is 
assured with the use of Wells’ special filter 
pads which work in conjunction with Wells’ 
patent syphon feed. The oil delivered from 
a Wells’ filter can be used with complete 


ee ee NATIONAL ENAMELS LTD. 
53, NORMAN ROAD, GREENWICH 
LONDON, S.E.10. 


eenwich 2266-7 and 2429 





Acetarsol B.P. 


Aecetarsol B.P. 


Acetarsol 
Sodium 


Available in tins of 11 lbs. or 5 Kg. En- 
quiries for Acetarsol B.P. and Acetarsol 
Sodium and other Fine Chemicals are 
welcomed by the Wholesale Department. 
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BOOTS PURE DRUG CO. LTD. NOTTINGHAM, 
ENGLAND. Telephone: NOTTINGHAM 45501. 
London Sales Office: 71 Fleet Street, London, 
E.C.4. Telephone: Central orrr. 
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high pressure 
Compressors 


Brotherhood Conmpenshenen absorbing up to about 4,000 B.H.P. 
each, in this, the largest high pressure Gas Compressing Plant 
in niin 


COMPRESSOR & POWER “PLANT SPECIALISTS FOR NEARLY A CENTURY 
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PURE LIMESTONE 


give your process 
an advantage.<& 
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Limestone quarried by Derbyshire Stone 


Limited at Ashwood Dale, Buxton, is chem- 


ically the purest in Britain. For metallurgy, 


agriculture, insecticides, feeding stuffs, alkalis, 
neutralisation and other processes, this high- 
quality Limestone is daily proving its value. Sup- 


plied in lumps, screened sizes or powder to con- 


pe = ~~ trolled fineness down to 99.98", passing a 200 mesh 


sieve with no residue on 120 mesh. Write for quo- 


tations, chemical analysis and other particulars from : 


DERBYSHIRE STONE LIMITED 


—= BANK HOUSE - 


THE BRIDGE - MATLOCK - 


Telephone: Matlock 741 


DERBYSHIRE 
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Ce latge KESTNER 
SULPHUR BURNER 





one (Prentice Patent) 
-m- ; < . 

| whe, be cltirtg lite 
ey, | ” 
ms, 7 The burner for large quantities of highly 


concentrated Sulphur Dioxide. No power 
| required—no labour, just the periodical 
removal of ash. The very high temperatures 
p~ possible, plus the elimination of moving 
parts in contact with the sulphur—means 


gh- 


oil | sublimation reduced to a minimum. Available 

esh | ina range of sizes for handling a few pounds 
to several tons per hour 

u0- There is a General Utility Pressure Type— 
for small quantities of gas where high con- 

m: centration is not important. 


Details of both models on request. 


> | Kestner’s 


IRE Chemical Engineers 


5, GROSVENOR GARDENS, LONDON, S.W.I 
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SHAWINIGAN LTD. 





REG. TRADE MARK VINYL ACETATE MONOMER 


POLYVINYL ACETATE “‘GELVA’”’ 

POLYVINYL ACETAL “ALVAR” 
-| POLYVINYL FORMAL ‘‘FORMVAR’’ 

POLYVINYL BUTYRAL ‘‘BUTVAR”’ 
POLYVINYL ALCOHOL ‘‘SOLVAR’’ 


MADE IN CANADA 











MARLOW HOUSE, LLOYDS AVENUE, LONDON, E.C.¢ 


| | 





Telephone : ROYAL 6102/3/4 Telegrams: “|IGANSHAWIN, FEN, LONDON ” | 
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FLUOR SPAR 
HIGH GRADE 
GLEBE MINES LTD. 


EYAM .. . . Nr. SHEFFIELD 


Telephone: EYAM 241—Telegraphic Address: FLUORIDES EYAM 
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them. 


improved results and lower running costs. 


A sulphonated coal product con- 
taining both strong and weak 
acid groups. 


A nuclear sulphonic acid resin 


containing also hydroxy! groups. 


A resin containing weak acid 
groups of the carboxyl type. 


A sulphonic acid resin particu- 
larly stable up to 100° C. 


A unifunctional, high capacity 
sulphonic resin in bead form. 
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PERMUTIT 


Ton Exchange Materials 


Ion Exchange today performs many tasks in industry, and 


Permutit manufactures a wide range of these materials. Their 


DE-ACIDITE E 


DE-ACIDITE FF 


BIO-DEMINROLIT 


DECOLORITE 


RESIN MEMBRANES 


in the solution of your problems, 


application in roles distinct from water treatment has resulted 
in the development of numerous new industrial processes giving 
Some of the 


materials now available possess the following characteristics :— 


A medium basicity high capacity 
anion exchange material. 


A very high basicity anion ex- 
change material in bead form 
itable for absorpti of very 





weak acids. 


For eight years the accepted 
material for mixed bed demineral- 
isation in a single unit. 


A resin of high porosity for 
removing colour from solutions. 


For special purposes, many of 
these materials can be supplied as 
membranes in the form of rods, 
discs and thimbles. 


With forty years’ experience in the manufacture and operation 
of Ion Exchange materials, the Permutit organisation is con- 
tinually developing new materials, and new methods of using 


Its Research Laboratory is ready always to co-operate 


PERMUTIT COMPANY LIMITED 


Head Office and Laboratories :— Dept. V.A. 92, Permutit House 


Gunnersbury Ave., London, W.4. 


Telephone : CHIswick 6431 


PERMUTIT ION EXCHANGE MATERIALS — PRODUCED IN BRITAIN BY BRITISH LABOUR 
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CHLORIDES AND CONTRACTORS 


APRIL 30—MAY II-! now available for the 











EARLS COURT first time in this | for 
& OLYMPIA Country in commercial | | 
quantities | COMPLETE DISTILLERIES 


LAURYL CHLORIDE | 
STEARYL CHLORIDE CETYL CHLORIDE 
MIXED ALKYL CHLORIDES 


and 


CHEMICAL PLANT 
| 


j : din : | CREATORS OF CONTINUOUS RECTIFICATION 
Various Grades and Specifications including 


fine and broad cuts. Home and Export OVER 5000 INSTALLATIONS IN 72 COUNTRIES 
inquiries invited. 


Write for Catalogues 
Details on request to the manufacturers 


LEDA CHEMICALS LTD. | BARBET LTD. Soc. BARBET, 


175, PICCADILLY, 14, RUE La BOETIE 
WHARF RD., PONDERS END, MIDDLESEX 


LONDON,W.1I. PARIS, 8 
Tel: HOWard 2231 (3 lines) Grams: Ledakem, London 



































J. Farpwig a Co 


Est. 1809 
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=> IMPERIAL DOUBLE 
el SEAMED SQUARE 

Cans fitted with various types 

of necks, ranging from } pint 
to | gallon capacity. 





R.D. CONTAINERS 
The fullway opening lever 
container comprising a special 
fitting plug easily removed, 
with a tabbed capsule covering 
to ensure a perfect sealing. 


208/214 YORK ROAD, 
BATTERSEA, LONDON, 


Telephone S.W.I I. Telegrams 
Battersea 7008 Calorigen, Batt, London 
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aes ACTIVE CARBON 

- SEGREGATES 

ea UNWANTED COLOURS, 
4 49 ODOURS AND 





FLAVOURS 


Industrially speaking, Active Carbon segregates 
the Sheep from the Goats every time. With a 
nice sense of selectivity, it entraps any unpleasant 
odours, tastes and colours that might spoil 

the prospects of foods, beverages, beauty 
aids, pharmaceuticals, and a dozen-and-one 
other products. More: Active Carbon can 
brighten colour (instead of removing it), 
cleanse liquids and gases, purify water, 

BS. simplify crystallisation, recover useful 
% by-products, entrap microscopic 
impurities. Sutcliffe Speakman will 
supply the right grade, and advise on the best 
installation, to deal with all or any of these uses. 











SUTCLIFFE 
SPEAKMAN 


SUTCLIFFE SPEAKMAN AND COMPANY LIMITED 
LEIGH, LANCASHIRE. Telephone: Leigh 94 
London Office: Godliman House, Godliman St., E.C.4. Tel: City 2810 
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(rst 
in design 
Complete interchangeability of type- 


unit, carriage and platen , plus many 
new features. 





performance 


Distinctive work of unequalled legi- 
bility. Clear carbon copies and fine 
stencils. 





value 


Built to give the long service always Imperi al 


associated with Imperial Typewriters. MODEL 60 





Made throughout in Leicester by the Imperial Typewriter Co. Ltd. 


\ There is an Imperial-agent in every large town. 























RYALAND (MANCHESTER) LIMITED 


WELCOMB ST., HULME, MANCHESTER 15, ENG. 
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Spence chemicals being 

loaded for shipment to 

the Western Hemisphere 
4 


PETER SPENCE & SONS LTD- WIDNES - LANCASHIRE 
LONDON - MANCHESTER - BRISTOL 
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The E@-FOR 


SELF-CONTAINED 


LABORATORY PRESS 


3 in. stroke, 9 in. daylight. 9 in. by 9 in. 
electric hotplate. Pressure gauge. With 
special air operating valve for speedy 
operation. 
















Your enquiries invited for the above and 
special needs 


FINNEY PRESSES LTD. 


NEW EAGLE ENGINEERING WORKS 


BERKLEY ST., BIRMINGHAM | 


* 
* 
ubilee PATENTED WORM DRIVE CLIP 


the finest CLIP in the world 


Absolutely leakproof joints on Air, 





Water, and Oil lines, are swiftly and 
easily made by using “Jubilee’’ Worm 
Drive Clips. They stand up to any 


pressure. 


Theres never @ 


Drip through « 


ubilee 


CLIP + Write for details 
quoting reference RG/I2. 











ROBINSON & CO. (cutincHam)LTD.. 





Gillingham Xent 
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Devil’s 


NICKEL in America has _ prob- 
Anis become an even more cruelly 

inconsiderable trifle than our own 
farthing. However, the rising cost of 
living cannot take away from nickel 
that distinction it shares with copper, 
the bestowal of its name upon every- 
man’s pocket coinage. The origin of 
this element’s name was somewhat 
inappropriate to this modern usage. 
In the seventeenth century false ores, 
which were in truth nickel ores, were 


| a constant source of trouble to miners 
| of German copper ore. 
} resembled true copper ores, they failed 


Although they 


to yield copper in subsequent treat- 
ment; these nickel ores were given the 
derisive name, kupfer-nickel, or, in 
fairly free translation, ‘‘ Devil’s 
copper.”’ The relationship between 
our own ‘‘ Old Nick” and nickel is 
perhaps not generally realised. It was 
in 1751 that Axel Cronsted extracted 
nickel from these then worthless ores. 
Although at the time his claims that 
nickel was a newly discovered element 
were not accepted, 1951 must be looked 
upon as the authentic bi-céntenary of 
nickel. Canada, in whose modern 
economy nickel has played so large a 
part, might well be the principal 
observer of this metallic anniversary; 
for today, well over 80 per cent of the 
world’s nickel production comes from 


Copper 


Ontario. The demand for nickel has 
far outstripped its original German 
source; indeed, nickel shortage was 
one of Germany’s embarrassments 
during World War II. Nickel as a 
metal has steadily increased in im- 
portance during the second century of 
its recognition. Nickel alloys have 
found a variety of specific applications. 
The ductile and _ corrosion-resisting 
monel metal; the 70/30 copper-nickel 
alloy used for condenser tubes in war- 
ships and luxury liners; the _nickel- 
silvers or one-time German silvers of 
E.P.N.S.; the nickel-steels of armour 
plate; the non-expanding ‘“‘ Invar”’ 
developed by the International Bureau 
of Weights and Measures; and the 
nickel-chromium alloys used as resist- 
ance wires for electric heating appli- 
ances; all these uses for nickel would 
certainly stagger Axel Cronsted. Nickel 
salts, too, have a variety of industrial 
applications. They are used as mor- 
dants in textile dyeing and printing, as 
catalysts in oil hydrogenation and 
other processes, in oil and tallow re- 
fining, in waterproofing, and as cera- 
mic colours. Unlike cobalt, its close 
relation, nickel has not yet won a place 
in the list of elements essential to 
either plant or animal nutrition, but 
there is recent British evidence that 
crop yields may be increased by small 
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amounts of nickel salts. In two hun- 
dred years the worthless ‘“‘ Devil’s 
copper ”’ has provided mankind with a 
most versatile range of services. 


* ~ 


Fertiliser Shortage? 
I T is now feared that phosphatic fer- 


tilisers will be in much shorter sup- 

ply this spring than was expected 
a month or two ago. When it was 
decided that the superphosphate in- 
dustry should bear the brunt of the 
acid shortage caused by the cuts in 
U.S. sulphur supplies, it was hoped 
that losses in the production of this 
major fertiliser would be offset by 
imports from Europe. Although such 
imports have flowed into the country 
fairly steadily so far, the spring 
months are times of maximum demand 
throughout Western Europe and our 
own period of peak demand co- 
incides with the period of minimum 
surplus on the Continent. Heavy cuts 
in superphosphate allocations for the 
spring are falling upon the manufac- 
turers and merchants—and these are 
cuts in allocations already reduced 
last autumn when the sulphur shortage 
first emerged. The situation must be 
regarded as serious. In much of the 
country bad weather prevented the 
normal ploughing and sowing opera- 
tions; to maintain even present food 
production levels farmers have an ex- 
ceptionally heavy spring sowing pro- 
gramme before them. It seems certain 
that there will be an acute shortage 
of phosphatic fertilisers to meet these 
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needs; at the least there will be con- 
siderable delay in delivery once exist- 
ing stocks have been cleared. 

Some relief may be given from the 
stocks held by farmers themselves, 
With prices rising last July numbers 
of farmers bought in May and June 
and, as a result of the bad autumn 
weather, much of this material still 
remains in their barns. How far this 
tonnage will offset the spring’s de- 
ficiencies cannot be easily assessed. 
It should, however, be remembered 
that this amount of relief in a 
dangerous situation is purely fortui- 
tous and is unlikely to repeat itself 
should similar supply conditions 
operate next season. 

A superphosphate shortage has wide- 
spread effects. Most of the compound 
fertilisers made are based upon this 
fertiliser for their phosphatic content. 
A large proportion of British soils are 
persistently phosphate - deficient and 
cereals, root crops, and grass are all 
dependent upon phosphate  suffi- 
ciency. The spectacular increases in 
yield produced by nitrogen and potash 
go hand-inhand with an adequate 
supply of available phospate. In 
the spring the only quickly available 
phosphate supplier is superphosphate. 
The less available forms of this plant- 
food must be applied earlier if they 
are to be effective. Not long ago fer- 
tiliser producers were anxiously seek- 


ing orders; further cuts in a vital raw | 


material have changed the position 
abruptly and even where good stocks 
are held producers are 
about meeting the full demand. 
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Chemical Engineers at Manchester 
Steady Progress of North Western Branch of the Institute 


Rog med and satisfactory progress and 
an increase in membership were re- 
ported at the sixth annual general meeting 
of the North Western Branch of the Insti- 
tution of Chemical Engineers held in Man- 
chester on 26 January. 

The meeting was held in the conferenze 
hall of the Town Hall and members were 
welcomed by the Lord Mayor of Man- 
chester, Alderman Colonel S, P. Dawson, 
0.B.E., M.M., T.D., J.P. Besides their 
business agenda, he said, he knew it was 
their custom to have some kind of paper 
of educational interest concerned with their 
particular branch of industry. He wished 
them a happy and useful meeting and said 
he would look forward to joining them in 
the evening. 

The chairman, Mr. E. J. Dunstan, after 
regretting the unavoidable absence of the 
hon, secretary, Dr. J. S. Hunter and non- 
attendance of some members due to the 
influenza epidemic, gave a general survey 
of the year. 

First, despite every endeavour, it had 
been impossible to guarantee deliverv of 
preprints to members in time for intelligent 
reading prior to meetings. The Council had 
been most sympathetic but the printing 
trade had been embarrassed with labour 
troubles. Steps were, however, now being 
taken to bring its publications up to date, 
and to restore a quicker publication ser- 
vice to all members. 


Students Section 


The formation of a graduates and 
students section attached to the branch 
had been carefully considered and all mem- 
bers circularised to ascertain their feelings 
on the matter. It was decided, however, 
that the replies received were not suffi- 
ciently encouraging to justify the formation 
of such a section at present. The sub- 
committce investigating the matter wouid 
explore the situation further and it was 
hoped to reach a conclusion during the 
coming year. 

Dates on which meetings should be held 
was the subject of another circular to 
members. From the 120 replies received, 
analysis showed an overwhelming majority 
in favour of Saturday afternoons. The 
committee accepted this as conclusive for 
the time being, but if conditions should 
change, a further censu.; of opinion would 
be taken. 

Good progress had been maintained by 
the branch with excellent attendance at 


meetings. The standard of papers read 
during the year had been high and discus- 
sions stimulating. 

Presenting the accounts for the year 
ended 381 December 1950, the _ hon. 
treasurer, Mr. F,. H. Bramwell, said that 
there had been seven meetings. Expenses 
had risen and they had slightly exceeded 
their estimate of £270. A grant of £300 
from London for the ensuing year had been 
asked for, and should be adequate to cover 
their programme. The hospitalitv fund -f 
£63 received from the generosity of indus- 
trialists remained untouched. It was hoped 
to hold this sum in reserve in case of need 
or less fortunate times. 


Officers Elected 


The following officers were elected: 
Chairman: G. Brearley; vice-chairman: 
E. J. Dunstan; hon. secretary: J. 
Hunter; hon, treasurer: F. H. Bramwell 
Members of committee: E. C. B. Bott, A. 
Potter, J. L. Rosenbaum, G. R. Elliott, H. 
Stromberg, H. E. Charlton, H. S. Pink, 
S. H. Wade, G. E. Sacks. 

** Sugar as the Basis of Life’’ was the 
subject of the address given by Mr. Oliver 
Lyle following the annual general meeting. 
Starting dramatically with an appeal to 
throw the imagination back one thousand 
million years, he traced the development 
and importance of sugar through the ages 
up to its connection and i.fluence on chemi- 
cal engineering. 

When the earth gradually cooled off by 
evaporation, lagoons, lakes and seas were 
at last able to exist and the first organic 
chemistry began. There were traces of 
hydro-carbons in some of the waters and 
carbides were made at very high tempera- 
tures. 

Organic compounds of increasing com- 
plexity began to achieve stability, and 
organic colloids could become gels under 
appropriate circumstances, 

First of all the chromosome—now called 
a cell—grew by absorbing materiol through 
its surface. Elementarv cells split in half 
as age succeeded age, then as one million 
years succeeded another chromosomes dup- 
licated before splitting. Gradually the 
atmosphere cleared, and the sun first shone 
on the earth and on the little natch of 
slime containing chlorophyll. The sun 
synthesised CO, and H.O into simple sugar. 

The most important chemical change, 
fixation of atmospheric carbon was illus- 
trated by the equation: 
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6 H:O + 6CO, + chlorophyll + sunlight 
= C,H.0. + 60, + chlorophyll + energy. 
Then followed the elaboration of the 
sugars: 2 C,H, Os = C:H»On + H,O 

Condensation was able to produce poly- 
sacharides, and cellulose. 

Life no longer had to exist in separate 
cells but under the “‘ magic fairy ”’ chloro- 
phyll, seaweeds, mosses, plants and even- 
tually trees developed. Growth of vegeta- 
tion had so far been based on a reduction 
process but with the increase of oxygen in 
the atmosphere began the animal life. 

Mr. Lyle then passed on to sugar pro- 
duction and its importance as the most per- 
fect energy food, and showed low by eating 
sucrose an improvement in energy took 
place within four minutes. 

Although human beings considered they 
had a taste for sweetness, there were many 
insects which only eat sugar and had a far 
greater sensitivity to it. The Red Admiral 
butterfly, for example, had its taste organ 
in its f-et, one of which was 200 times more 
sensitive to sugar than the human tongue. 


Adoption by Other Industries 


Sugar was of considerable importance to 
the chemical engineer, for a number of 
plants first designed for application to 
sugar had later been adopted by other 
industries. 

The first of these was the roller mill in- 
troduced to Europe in Sicily in 1449 for 
crushing sugar cane. For about 200 years 
the rollers were merely logs cut from tree 
trunks. These were then cased in iron 
Shells, which were followed by the iron 
spider and finally the solid metal roller. 
For about 300 years the axes of these mills 
were vertical, but about 200 years ago the 
first horizontal mill had been built in 
Jamaica. 

Records of Latin historians show that the 
art of evaporation was practised some 2000 
years ago, but it was only about 300 
years ago that the first attempts were 
made to save fuel. and the shallow saucer 
like pans were changed to the ‘‘ Jamaica 
train.”’ 

Tributes to the city and port of Man- 
chester were made at the dinner and dance 
held in the evening. 

After the toast of “‘ The King, Duke of 
Lancaster,’”’ had been given by the chair- 
man, the toast of ‘“‘ The City and Port of 
Manchester,” was proposed by Dr. F. A. 
Freeth, vice-chairman of the Institution of 
Chemical Engineers. Starting with an 
appreciation of the university, which is 
about 100 years old this year, Dr, Freeth 
mentioned Dalton, Roscoe, Schuster, 
Robinson, as a few of the great names 
associated with it. He went on to describe 
the city as the centre of gravity of the 
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trade of Great Britain and to praise those 
who had the sense to connect it with the 
sea by the ship canal. 

Manchester was also the centre of the 
British chemical industry which had 
played, and continued to play, an impor- 
tant réle in the welfare of the country. 

Finally he paid tribute to the John 
Rylands Library which was one of the 
finest smaller collections in the world. 

Replying, the Lord Mayor, Colonel S. 
Dawson, said that not only was Man. 
chester a seaport, but she would very soon 
be the second airport in the United King- 
dom. Manchester had been built up by 
hard thinking and hard working. To some 
she might seem an unbeautiful city at first 
glance, but beauty could be found, 
especially if you looked among her people, 

Speaking to people with specialised 
knowledge he felt he was on delicate 
ground, for his knowledge of chemistry 
was slight. He had been fortunate in 
gaining some knowledge of sewage purifi- 
cation through Dr. Arden and of river 
pollution problems with Mr. Wishart. 

Proposing ‘‘ The Guests,’’ Mr. G. Brear- 
ley said that he would be brief, for there 
was a guiding rule for the chemical engi- 
neer: he did not talk chemistry in front 
of engineers, did not talk engineering in 
front of chemists, and in the presence of 
ladies did not talk! He specially welcomed 
the Lord Mayor and Lady Mayoress, Dr. 
F. A. Freeth, Dr. J. B. Brennan, general 
secretary, Institution of Chemical Engi- 
neers, Mr. Oliver Lyle, Dr. Alistair 
Buchanan and Dr. Hoblyn, and Professor 
Garner, who had done so much for chemi- 
cal engineering and was chairman of their 
‘baby ”’ branch at Birmingham. 


Absent Members 


While there were a number of members | 
illness he 


regrettably absent through 
would like particularly to mention Pro- | 
fessor Newitt and Mr. L. P. O’Brien, presi- 
dent of the Association of British Chemical 
Manufacturers, both of whom had sent 
messages regretting their inability to 
attend. Members would also join him ex- 
pressing their sympathy to Dr. J. S. 
Hunter in his bereavement and good 
wishes for the speedy recovery of Mr. T. 
Penny, former chairman, who had been 
seriously ill. 

Professor Garner in reply said that he 
was particularly pleased to be present 
and to express publicly his appreciation 
of the chairman and Mr. J. McKillop at 
the recent inauguration of the Birming- 
ham branch. He felt sure that a little 
friendly rivalry would do no harm and 
that the auestion of boundaries which had 
not yet been fixed, would be amicably 
settled between the two branches. 
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The Analytical Chemistry of 
Phosphorus 


MAX rapid and reliable analytical 
methods are available for the estima- 
tion of phosphorus in any of its widespread 
forms. The estimation of the variety of 
jonic species containing phosphorus is, 
however, a much more formidable task, 
and svecial analytical techniques are 
required. 

A number of these techniques were the 
subject of the fifth meeting of the Mid- 
lands Analytical Methods Discussion 
Group, which was held recently in Bir- 
mingham. The topic was introduced by 
Mr. J. E. Such, M.Sc., of Albright & 
Wilson, Ltd., Oldbury. ‘Various interest- 
ing aspects of the analytical chemistry of 
phosphorus compounds were dealt with 
during *he discussion,-a summary of which 
is as follows. 

For the determination of phosphorus 
itself, the first requirement is the conver- 
sion of the species containing it, to the 
orthophosphate form (PO,)*-. Fortunately 
this is not usually difficult. |Thermo- 
dynamically, this is the most stable form 
and can be achieved by hydration and 
oxidation, the reagents generally employed 
being hot, strong acids, for example, 
nitric, hydrochloric and perchloric acids. 
The procedure adopted will obviously 
depend on the nature of the sample. 

Elemental phosphorus, red or yellow, 
can be converted to orthovhosphoric acid 
by ox‘dation in a hot solution of nitric 
acid (1:2). The sulphides of phosphorus 
are mostly readily decomposed by suspen- 
sion in water followed by treatment with 
bromine. Reduced forms of phosphorus, 
e.g., phosphorous acid (H;PO;), or hydro- 
phosphorous (H;PO.) acid and the cor- 
resvonding salts. can be oxidised to phos- 
phates in a similar way. The halides and 
oxyhalides are first carefully decomposed 
with water; the former gives phosphorous 
acid which must then be oxidised with 
nitric acid to the orthophosphate state, 
the latter gives this form directly. 


An Important Group 


‘ A very important group of phosphorus 
compounds is the condensed phosphates 
comprising pyro-, poly-, and metaphos- 
phates, including the so-called glassy 
metaphosvhates. These are usually en- 
countered as water-soluble alkali salts and 
all are rapidly hydrolysed in hot strong 
acids to the orthophosphate ion. Metal 


phosphides require strong oxidising condi- 


tions to avoid loss of phosphorus as 
phosphine. 

Organic phosphorous compounds are 
becoming increasingly important indus- 


trially; as a class they offer a greater 
resistance to conversion to the ortho form 
than any of the compounds previously 
mentioned, and generally very drastic 
oxidation methods are required. Pro- 
longed digestion with mixtures of concen- 
trated sulphuric and nitric acids, or 
perchloric acid, may be necessary for coin- 
plete oxidation. If this fails, then Carius 
tube or Parr bomb treatments must be 
employed. Compounds containing the 
-P-C- linkage are usually difficult to 
break down. 


Determining Factors 


The method finally selected for the 
determination of the orthophosphate ion 
depends on a number of factors, e.g., the 
other ions present (as a_ preliminary 
separation of some of these is often 
required), the size of the sample and its 
phosphorus content, and the accuracy 
required. The most reliable methods may 
be classified into three groups: 

1. The magnesia method; gravimetri- 
(a) magnesium pyrophosphate 
Mg:P:0:, or (b) magnesium ammonium 
phosphate Mg(NH.)PO,.6H.0. 

2. The phosphomolybdate method; (a) 
gravimetrically as ammonium phospho- 
molybdate (NHz,):PO..12M0O; or lead 
molybdate PbMoO,, (b) titrimetrically, (c) 
colorimetrically as the yellow phospho- 
molybdic acid complex or the molybdenum 
blue complex, (d) volumetrically by 
measurement of the volume of the pre- 
cipitate. 

3. Differential titration methods. 

The gravimetric determination of ortho- 


phosphate as magnesium pyrophosphate 
after precipitation as magnesium am- 
monium phosvhate gives very accurate 
results, and is a _ recognised standard 


method for the determination of phos- 
phorus in a wide variety of products. A 
point of interest is that, for best results, 
the magnesium ammonium phosphate pre- 
cipitate should be washed with ammonium 
nitrate solution. 

In the analysis of complex mixtures by 
this method, it is usual to separate the 
phosphorus as ammonium phosphomolyb- 








198 THE CHEMICAL AGE 


date before applying the magnesia method. 
Hoffman and Lundell (1987) state that the 
method is satisfactory in the presence of 
large amounts of Ca, Fe, Al, etc., pro- 
vided that a large excess of citrate ion is 
present, but a double precipitation is 
necessary. Black residues, which defy 
blowpipe treatment, are often obtained on 
ignition of the precipitate. Numerous 
expedients have been suggested for over- 
coming this phenomenon, but the best is 
undoubtedly the use of sintered silica 
Gooch crucibles followed by ignition at 
1000° C. in an electric oven. 

The precipitate of Mg(NH,)PO..6H.O 
can be weighed as such, provided that a 
strict routine of washing with solvents and 


air-drying at room’ temperature is 
observed. 
The separation of orthophosphate as 


insoluble ammonium phosphomolybdate 
(NH,);P0..12MoO; is probably the most 
generally useful method, but several ions 
interfere either by coprecipitating or by 
retarding the formation of the precipitate. 
The precipitate can be reliably estimated 
in several ways: 

(a) Gravimetrically, as (NH4,)sPO,.- 
12MoO; by the method of Thistlewaite 
(1947) in which the precipitate is dried at 
130°-150° C., an accuracy of +0.2 per cent 
being claimed. 


Weighing Recommended 


_ Other workers have recommended weigh- 
ing the precipitate as its double salt with 
acetone, or with high molecular weight 
bases in place of ammonia. Both the 
British Cast Iron Research Association and 
the British Standards Institution recom- 
mend that the molybdenum in the pre- 
cipitate be estimated as lead molybdate 
PbMo(,. 

Some workers have found the classical 
lead molybdate method troublesome, but 
have had excellent results using the modi- 
fication described by Gregory and his co- 
workers (1941), who carried out the pre- 
cipitation in a formic acid-ammonium 
formate buffer. Bumping of the heavy 
lead molybdate precipitate during the 
necessary boiling may be eliminated by 
the use of a Scholes’ boiling rod. 

(b) Titrimetrically, b dissolving the 
ammonium phosphomolybdate precipitate 
in a slight excess of a solution of sodium 
hydroxide, adding excess standard hydro- 
chloric acid and back titrating with 
standard alkali to a phenolphthalein end- 
point. A good conversion factor for P is 
obtained (28 NaOH = 1 P). If a standard 
precipitation technique is followed and the 
alkali is standardised against a pure 
sample of KH:PO,, the titrimetric method 
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gives very accurate results, even with 
small amounts of phosphorus. 

A titrimetric method for the determina. 
tion of phosphorus in a variety of products 
has been recommended by the Association 
of Official Agricultural Chemists and may 
be used in place of the magnesia method. 
It is of special value for small amounts 
of phosphorus in routine control analysis 
and is more rapid than the other proce- 
dures. The method as modified by 
Kassner, Cramner and Ozier (1948) is 
briefly as follows: 

The precipitation is carried out at the 
boil over a two-minute period in the pre- 
sence of citrate ion. The precipitate is 
washed with water or neutral KNO; and 
titrated with alkali to the sharp end-point 
(colourless to purple) given by a_ mixed 
phenol red-bromothymol blue indicator. 
This technique has been shown by other 
workers to give good results on pure 
phosphates. Phenolphthalein indicator is 
unsatisfactory. 

(c) Colorimetrically, as the yellow phos- 
phomolybdic acid complex or as_ the 
molybdenum blue complex. Small quan- 
tities of phosphomolybdic acid complex 
give a yellow solution (conforming to 
Beer’s law over a range of 0-25 p.p.m. 
P.0;), which can be matched visually 
against a blank to which has been added 
a standard phosphate solution, or which 
can be determined absorptiometrically or 
by comparison with standard yellow tints 
in a Nessleriser. 

The method is of value for the deter- 
mination of small amounts of orthophos- 
phates in the presence of condensed phos- 
phates, which do not give the coloured 
complex. The concentration of these 
latter phosphates should not be large or 
the development of the colour is inhibited. 
Due to the hydration of condensed phvs- 
phate to orthophosphate, the determina- 
tion should be done quickly. 


Sensitivity Increased 


The sensitivity of this method can be 
greatly increased by —- the phos- 
phomolybdic acid complex to form the so- 
called molybdenum blue. The colour 
development is considerably influenced by 
other ions and especially silica, but 
Harrison and Storr (1944) have countered 
this by employing suitable concentrations 
of reagents and acidities. For the deter- 
mination of very small concentrations of 
phosphate in natural or treated water, the 
molybdenum blue method is very satisfac- 
tory and sensitive to 0.1 p.p.m. PO. when 
the total PO, present is of the order of a 
few p.p.m. 

Several workers prefer the Berenblum 
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and Chain (1938) method which employs 
stannous chloride as reducing agent. The 
molybdenum blue colour may be developed 
in presence of an organic solvent (the best 
being a mixture of equal parts of isobutyl 
alcohol and isobutyl acetate). Organic 
reducing agents, e.g., hydrazine, hydro- 
quinone, are unsatisfactory for colour 
development. 

The sensitivity of both of these colour 
reactions may be increased by extraction 
of the yellow and blue complexes. 

(d) Volumetrically, by measurement of 
the volume of the phosphomolybdate pre- 
cipitate contained in a calibrated capillary 
tube. This procedure is of value for 
amounts of PO, of the order 200 p.p.m. 
and is accurate to £10 per cent. 

When sodium hydroxide solution is 
added to phosphoric acid, neutralisation 
to monosodium orthophosphate (NaH:PO,), 
and disodium orthophosphate (Na:HPO,), 
occurs in two separate stages. It is possible 
to estimate either individual orthophos- 
phates or mixtures of orthophosphates by 
titrating the solution to the required end- 
points, which may be observed with 
ordinary or screened indicators. For pre- 
cise work, it is advisable to use reference 
solutions of purified phosphates. 

Variations of such differential titration 
methods are regularly used in many 
laboratories for the direct estimation of 
pure sodium orthophosphates. The pre- 
sence of calcium is disturbing at the di- 
stage of the titration, but this interference 
may be eliminated by adding an excess of 
sodium oxalate to the solution containing 
the water-soluble acid calcium salt 
(CaH.P.O;) and titrating the filtrate in the 
usual way. Differential titrating methods 
can give the total P.O; content of con- 
densed phosphates only when they have 
been hydrolysed to the orthophosphate 
state. 

Pyrophosphoric acid may also be titrated 
in this way, except that the dissociation 
constants permit of titration as di- or 
tetra-basic acid. Phosphorous and hypo- 
phosphorous acids and their salts may also 
be estimated titrimetrically, but it is more 
usual to rely upon their activity as 
reducing agents. 

The separate estimation of the various 
ionic species of phosphorus in admixture 
in commercial products and in laboratory 
preparations presents a fascinating prob- 
lem. The following components may first 
be considered: orthophosphates (PO,)*-, 
pyrovhosphates (P:0,)‘-, metaphosphates 
(PO;)*-, polyphosphates (P:Os.+:)®+2). In 
the analysis of mixtures of these ions, the 
orthophosphate is determined first, either 
by precipitation from cold acid solution if 
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present in quantity, or by a colorimetric 
method if small amounts are present. 

The pyrophosphate ion can be precipi- 
tated more or less completely (depending 
on the other phosphates present) as man- 
ganese pyrophosphate at pH 4.1 by the 
well-known gravimetric method of Jones 
(1941). Unfortunately, this technique is 
unsatisfactory in the presence of the tri- 
polyphosphate ion (P:Ow)°-, which tends 
to co-precipitate with the pyrophosphate. 
Bell (1947) improved the method to some 
extent by forming zine pyrophosphate at 
pH 3.8 and reprecipitating to remove the 
co-precipitated aac oe tie. Bod The acid 
generated in the reaction: 

H.P.0;*- +2 ZnSO, —_ Zn:P.0;+2 HSO,- 
gives a measure of the pyro content. 

If the proportion of pyrophosphate in 
the sample is small compared with the 
polyphosphate content, the metal pyro- 
phosphate will not precipitate completely, 
because the poly ion is a good complexing 
agent for most cations. The glassy meta- 
phosphates also interfere in this respect. 

Raistrick, Harris and Lowe (1951, in 
press) separate the pyro- and _tripoly- 
phosphate ions as ZnP:O;.aq. and Zn:Na- 
P;:0.9H:O respectively, and then deter- 
mine the zine content of the mixed pre- 
cipitate. Long chain glassy metaphos- 
phates are determined by precipitation 
with benzidine in strongly acid solution, 
under which conditions none of the other 
phosphates present (ortho-, pyro- and 
cyclic trimetaphosphates) interferes. 

Another group of phosphorus compounds 
sometimes occurring together in industrial 
processes are the reduced salts: phosphites 
(PO;)*-, hypophosphites (HPO.)’-, and 
hypophosphates (P.0,)*-. A mixture of 
these ions may be analysed by combina- 
tion of selective oxidation and precipita- 
tion methods. 

The phosphite is oxidised with an excess 
of standard iodine in presence of bicar- 
bonate at room temperature, the excess 
iodine being titrated with standard sodium 
arsenite. Hypophosphate is separated 
from the other two by precipitation as its 
insoluble barium salt. The solution of 
phosphite and hypophosphite remaining is 
then oxidised with standard acid perman- 
ganate, the excess of which is titrated with 
standard oxalate. Hence, the sum of the 
hypophosphite and phosphite is obtained. 
Finally, the sum of the three is obtained 
by acid permanganate oxidation. 

The accuracy obtained by this compound 
procedure is about 0.5 per cent for each 
component. The presence of orthophos- 
phate in such mixtures does not unduly 
complicate matters, because it can be 
determined separately by one of the pro- 
cedures mentioned previously. 
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To Study Food Measures 


THE Food Standards Committee, ap- 
pointed by the Minister of Food in Janu- 
ary, 1948, has set up a Sub-Committee to 
review the Public Health (Preservatives, 
etc., in Food) Regulations and to make 
any recommendations the Sub-Committee 
may consider desirable for the amendment 
of the Regulations. 

The Sub-Committee includes members 
representing the Society of Public Analysts 
and Other Analytical Chemists, the 
Society of Chemical Industry, the food 
manufacturing industry, the Medical Re- 
search Council, the Ministries of Food and 
Health, the Department of Health for 
Scotland and the Department of the Gov- 
ernment Chemist. 

The following have agreed to serve on 
the Sub-Committee :— 

Professor E. C. Dodds, M.V.O., M.D., 
D.Se., F.R.C.P., F.R.1.C., F.R.S., Direc- 
tor of the Courtauld Institute of Biochem- 
istry (chairman); C. A. Adams, C.B.E., 
B.Se., F.R.LC.; ; Beattie, M.D., 
D. PHL; P. N. R. Butcher, C.B.E..,; Profes- 
sor S. J. Cowell, M.B., F.R.C .; H. E. 
Cox, Ph.D., D.Se., F.R.I1C.; A. Glover. 
M.Se., F.R.LC.; E. B. Hughes, D.Sc., 
F.R.I.C.; J. M. Johnston, M.D., F.R.C.S. 
(Ed); a J. R. Nicholls, C.B.E., D.Sc., 


The Sub-Committee will consider techni- 
cal and scientific data bearing on the use 
in foods of preservatives, colouring mat- 
ters, dyestuffs, and allied substances 
such as anti-oxidants, anti-staling agents, 
anti-mould agents, stabilising agents and 
emulsifying agents. The views of research 
associations, food processing firms and 
medical and technical associations will be 
invited both as regards the interpretation 
and the limitations of the present regula- 
tions. Any person or organisation able to 
assist with information on these matters 
is invited to write to the Secretary of the 
Sub-Committee at the offices of the Minis- 
try of Food, Food Standards and Labelling 
Division, 47 Portman Square, London, W.1. 





Swiss Chemicals in 1950 


DEVELOPMENTS in the Swiss chemical, 
pharmaceutical and dyestuff industries 
have been very satisfactory during the 
past year, a fact clearly shown by the sur- 
vey of economic conditions in Switzerland 
during 1950 contained in the Quarterly 
Bulletin published by the Credit Suisse, 
one of the country’s leading banks. 
Although the series of exchange devalua- 
tions of September, 1949, affected the in- 
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dustry’s competitive capacity during the 
first few months of last year and _necessi- 
tated numerous price reductions, it is con- 
fidently expected that exports will exceed 
the 1949 figure without, however, reaching 
the record established in 1948. 

A number of important foreign markets 
absorbed larger quantities of Swiss chemi- 
cal products and it is particularly note- 
worthy that both the United States and 
Germany, countries which possess highly 
developed and efficient chemical industries 
of their own, have increased further im- 
ports from Switzerland. On the other 
hand, access to other markets is impeded 
by excessive tariffs. As regards dyestuffs, 
the constant increase in exports has been 
due primarily to larger sales in Argentina, 
Sweden, India, and on the Continent of 
North America. The countries of Eastern 
Europe—once important markets for Swiss 
dyestuffs—purchased considerably lower 
quantities, 

Foreign sales of auxiliary products for 
the textile, leather and paper industries 
have developed favourably. Largely 
seasonal business in insecticides and chemi- 
cal products required by agriculture gener- 
ally developed satisfactorily, but was not 
much influenced by the increase in demand 
during the second half of the year. 

Sales of pharmaceutical products con- 
tinued to increase, a trend which had been 
noticeable ever since 1944—the value of 
sales abroad of this group exceeding that 
of dyes and indigo. However, it is de- 
plored that the number of countries is 
increasing which wish to buy only basic 
pharmaceutical products, while in many 
ways obstructing the import of pharma- 
ceutical specialities. Sales in Eastern 
Europe have declined further, but the 
majority of American countries ‘increased 
their purchases. 





Wool Dyeing Research 


Problems connected with the heating 
of dye liquors, the maintaining of the 
liquor at the boil, and the fulfilment of the 
turbulent conditions were discussed by 
Mr. D. Carter in an address on ‘‘ New 
Researches into Wool Dyeing,’’ delivered 
to a meeting of the Textile Society in 
Bradford on 22 January. 

As a result of experimental work it had 
been found that a considerable proportion 
of the total steam used in the whole dyeing 
cycle was, in fact, wastefully employed for 
the purpose of creating turbulence and 
circulation, 

Great savings could be made by substi- 
tuting mechanical circulation for circula- 
tion by turbulence due to boiling. 
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Mobile Factory on Show 


Steel Drum Plant in Production at Olympia 


HAT is said to be the first mobile 

factory capable of going to any 
corner of the earth and on arrival be in 
production in less than 30 minutes, is now 
on show at the 2nd National Packaging 
Exhibition at Olympia. A factory for 
manufacturing steel drums, it is housed in 
the Empire Hall where The Metal Contain- 
ers-Van Leer Group of Companies has 
taken the whole ground floor—43,000 sq. 
ft.—for their exhibit. 

The mobile drum factory, as shown at 
Olympia, consists of a number of road 
vehicles which, when grouped together, 
form a complete production unit. 
Machines with their electrical equipment, 
compressed air and water supply, are 
built on to these vehicles. 

A mobile diesel generator plant supplies 
power for operating. A_ specially con- 
structed tank car carries fuel oil and 
water, and separate vehicles transport 
steel and ancillary materials. Office, 
living, sleeping and restaurant cars com- 
plete the convoy. 

Built in Holland, England and the U.S.A. 


and assembled in Amsterdam, the first 
road test was made over a distance of 310 
miles to Paris, where the first drum was 
completed 80 minutes after arrival. 

The British staff—determined to estab- 
lish a record—produced a _ completely 
finished drum 29 minutes after arrival 
of the first vehicle in the Hall of Olympia. 
The officially certified times were :— 

Arrival of first vehicle 10.57 a.m. 

Diesel generator starts up 11.00 


99 


Vehicles in position a8. ,, 
First drum-sheet sheared 11.12 ,, 
First drum finished 11.26 


99 

For the purpose of demonstration it is 
producing 10-gallon oil drums at the rate 
of 1,000 per day. Other types can be 
manufactured at will by merely changing 
the tools. 

Main operations are: Shearing of steel 
sheets, rolling of cylinders, spot welding, 
side seam welding, expanding of rolling 
hoops, flanging, corrugating, seaming 
tops and bottoms, testing by compressed 
air, spray-painting and paint-drying. 

Each drum is completed and ready f«r 





‘A section of the 30 units factory on wheels soon after production had commenced. In 
the foreground men can be seen completing the assembly, while in the background 


men and women of the Press can be 


seen watching the first drums being mad: 
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despatch in ten minutes, The length of pro 
duction line is 110 ft. and the number of 
machine operators 10. The capacity of 
the resistance side seam welder is 100 kVA 
and test pressure (compressed air) is 7 |b. / 
sq. in. Paint drying: is by the infra-red 
drying process and power is supplied by a 
200 kVA mobile diesel generator. Bright 
steel sheets supplied by John Summers 
& Sons, Ltd., Hawarden Bridge Steel 
Works. Shotton, near Chester, from their 
continuous strip rolling mill, are used. 

Founded in Amsterdam over 30 years 
ago by Bernard van Leer, the Metal Con- 
tainers-Van Leer Group produces drums 
and containers of every type and descrip 
tion. 

It now operates some 27 factories in 
Britain, France, Holland, Belgium, North, 
West and South Africa, the Middle and 
Far East, Central America and the United 
States. 

Control centres are in London, Amster 
dam, Paris and New York, and _ the 
factories are closely linked by centralised 
engineering résearch, sales and purchasing 
departments. 

The National Packaging Exhibition 
opened on 80 January and will be open 
until 9 February. Details of other exhi- 
bits will appear in next week’s issue. 


Top left: Assembling the paint spraying 
and drying units. Centre left: The roof 
being adjusted while the machine opera 
tors work on the first drums. Bottom 


left: The drums are fitted with plugs after 


they come out of the infra-red drying 

chamber. Below: The first drum comes 

off the production line and is passed over 
for testing, painting and drying 
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A general view of the production line. ‘ t 
hoop expanding, flanging, corrugating and seaming departments 


From left to right are shown the welding, 








Artificial Fertilisers Defended 


THE USE of artificial fertilisers was de- 
fended at a recent meeting of the Peat 
Development Committee by Mr. J. S. 
Symington, agricultural adviser to British 
Basic Slag, Ltd. Mr. Symington was 
replying to Lady Eve Balfour, organ- 
ising secretary of the Soil Association, 
Ltd., who advocated complete independ- 
ence from man-made chemical fertilisers. 
Regretting the use of the word “ artifi- 
cial,” Mr. Symington said that phos- 
phates, basic slag and potassic fertilisers 
were all natural rock deposits or similar 
deposits in origin. Processing was de- 
signed to make them suitable for ready 
use. He preferred the term ‘“‘inorganic’’ 
or “‘chemical’’ fertilisers. 

Improved production could only come 
from the approximately 12 million acres 
of rough land in Scotland. There was con- 
siderable scope for development of peat 


land and the overall need for lime and 
phosphates must be tackled. While 
nutritionists would agree that there 
existed unknown factors in foods produced 
under different conditions, tests made to 
date could not permit any claim that arti- 
ficial fertilisers were detrimental to animal 
or human health. 

Nor was there any evidence that these 
fertilisers affected the soil population 
adversely. There was no indication that 
feeding quality of crops (increased greatly 
by modern fertilising methods) had deterio- 
rated or that such crops fed to animals 
had adverse effects. 

Even using organic matter, a balanced 
fertiliser was still needed. Compost crops 
were more expensive than compost /ferti- 
liser crops and the ultimate question was 
“* Where could the volume of organic ferti- 
lisers be obtained ?”’ 
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Preventing Mould on Leather 


Recent American Research 


NE of the most effective materials to 

prevent and inhibit the growth of 
moulds in leather is para-nitrophenol. 
Although this has been known for some 
time, certain difficulties in the use of the 
chemical have presented themselves. One 
of these is the formation of an insoluble 
residue when para-nitrophenol containing 
stuffing greases are held in the melted state 
for an overnight period. An investigation 
of this problem has recently been con- 
cluded at the Department of Basic Science 
in Tanning Research at the University of 
Cincinnati, Cincinnati, Ohio. 


Solubility Characteristics Studied 


Tannng chemists at the University of 
Cincinnati studied the solubility character- 
istics of commercial para-nitrophenol in 
Curriers Vac Grease W (Socony Vacuum), 
Curriers Hard Grease No. 8 (Socony 
Vacuum), lanolin, and oleo stearin. The 
two petroleum greases were chosen for 
study because tannery reports indicated 
that at least one of them was involved in 
the formation of the insoluble residue. 
Lanolin was chosen as a purified wool 
grease, and oleo stearin as a _ typical 
animal grease used in stuffing mixtures. A 
mixture of 30 per cent of Curriers Vac 
Grease W, 30 per cent Curriers Hard 
Grease No. 13, 17.5 per cent of lanolin, and 
22.5 per cent of oleo stearin was also used. 

Portions of the several greases and the 
mixture were liquefied at 140°-150°C. in a 
water bath. One portion of each was then 
examined for insolubles at 150°C. and then 
cooled. A second portion of each was held 
at':150°C: with 0.75 per cent para-nitro- 
phenol for one-half hour, examined for 
insolubles, and cooled for re-examination. 

This para-nitrophenol level in the grease 
is said to be too low to incorporate 0.30 
per cent para-nitrophenol into leather 
unless the leather is saturated with grease. 
However, it was necessary in ‘the investi- 
gation to use this lower level for the indi- 
vidual greases to eliminate simple insolu- 
bility of pdra-nitrophenol in the pure 
petroleum greases as a source of confusion. 

A third portion of each was held with 
0.75 per eent para-nitrophenol for 18 hours 
at 150°F. A final portion of each grease 
composition without any para-nitrophenol 
was also held at 150°F. for 18 hours. 

various beakers. were visually 
examined for residue. Curriers Hard 
Grease W contained a dark grease-insolu- 
ble residue as soon as it was dissolved. All 


of the greases except lanolin showed some 
residue after being held at 150°F. for i8 
hours. When para-nitrophenol was 
initially added to the melted greases, there 
was a small residue of insolubles from the 
para-nitrophenol. Holding greases con- 
taining para-nitrophenol at 150°F. caused 
a grease insoluble residue to form to a 
greater extent than holding the grease 
without para-nitrophenol. The two petro- 
leum greases formed a greater amount [ 
residue, especially grease No. 13, than did 
the animal greases. The residue from the 
petroleum grease was very tacky. 

It was then decided that an estimation 
of the proportion of the para-nitrophenol 
in the residue should be carried out. A 
new batch of the mixture of the four 
greases described was made. 

Three per cent of para-nitrophenol was 
added to the grease mixture; this would 
be at least twice as much para-nitrophenol 
as would be required in a retan stuffing 
grease. The para-nitrophenol was dis- 
solved by stirring at 150°F.; because of the 
high level of fatty greases it was entirely 
soluble. The para-nitrophenol containing 
mixture was held at 150°F. for 18 hours. 

A residue was noted in the molten 
greases, and this was separated from the 
clear grease by decantation. The clear 
grease, upon cooling, was free of visible 
residue. The separated residue was 
freely soluble in chloroform, and_ the 
chloroform solution of the residue was sub- 
sequently analysed and it was found that 
the residue contained about 7.4 per cent 
of the total para-nitrophenol added. 


Precautionary Measure 


These observations seem to indicate that 
para-nitrophenol containing stuffing 
greases may form a grease insoluble resi- 
due if held at 150°F. This residue appears 
to involve the petroleum greases, and to 
contain only a minor proportion of the 
para-nitrophenol. However, as a precau- 
tionary measure, it is suggested that para- 
nitrophenol containing grease should not 
be kept melted for an overnight period. 

It was also reported that a sample of 
retanned leather had been received in 
which was found 0.30 per cent para-nitro- 
phenol. Soaking the leather in a minimum 
of water for five minutes to re-wet it 
removed 1.7 per cent of the para-nitro- 
phenol, but drumming the leather for two 
hours with twenty times its weight of 
water removed over one-quarter. 
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Orthoformic Esters 


| peas using orthoformic alkyl esters 
to prepare alkyl halides by distillation, 
as described last week, some compounds 
not easily obtained by the use of other 
methods can readily be made. This in- 
cludes acetals containing the CO and CHO 
groups which can then be hydrolysed to 

give free complex aldehydes or ketones. 
The orthoformic esters offer a con- 
venient method for the preparation of the 
acetals of aldehydes and ketones; for the 
latter they afford the best route. If equi- 
molecular quantities of an orthoformic 
ester and a Grignard reagent are reacted, 
an acetal is formed, thus ethyl ortho- 
formate and propyl magnesium iodide 

give the diethyl acetal of butyraldehyde 

/OC.Hs 
H.C — OC:H; + C;H;:MgI 
OC:H; 
/ oo: 
+H.C— OC:H; + C:H,OMgI 
NOC:Hs 

If required the free aldehyde can be made 
by hydrolysing the acetal with dilute 


acid 
C;H,;.CH (OC:Hs)2 + H.0 weed 
C;H,CHO + 2C:H;,OH 

The preparation of n-hexaldehyde by 
way of its diacetal has been described in 
detail by Vogel”. Ether, magnesium, and 
n-amyl bromide are reacted in_ the 
presence of a small crystal of iodine to 
give magnesium amyl bromide and then 
ethyl orthoformate is added and the mix- 
ture refluxed for six hours. After coolin 
an upper layer of n-hexaldehyde diaceta 
is separated : 


OCc:H: 
CH,(CH:), MgBr + HC— OGH, — 
NOC:H; 
OCc:H; 
CH; (CH), CH .* + MgBrOC.H; 


OC:H; 
The hexaldehyde diacetal can then be 
hydrolysed by distillation with sulphuric 
acid. (1 acid:7 water, wt/wt.) The alde- 
hyde is collected in sodium bisulphite, and 
the solution of the aldehyde bisulphite 
compound is steam distilled to remove any 
amy] alcohol or other impurities. Finally, 
the n-hexaldehyde is liberated from the 
acetal by treatment with sodium _bi- 
carbonate and is then  steam-distilled, 
separated, dried, and re-distilled, b.p. 127- 
129°C. The yield is given as 25 grammes 
from 94.5 grammes amyl bromide and 74 


grammes ethyl orthoformate. Stoichio- 
metric consideration would lead us to 
expect a yield of 50 grammes, because 
CH,(CH:),Br + HC.(OCG:Hs)s — 
CH;(CH:), CHO 
100 


151 148 
or 75.5g.+ 74g. —> 50g. 
so that the yield is 50 per cent of 
theoretical. 


The similar reaction of ethyl ortho- 
formate with butenyl magnesium bromide 
has been studied by Young and Roberts.” 
They obtained pentenal acetal in a yield 
of 84 per cent based on the unrecovered 
ortho ester. 

Orthoformic ester in the presence of 
alcohol condenses readily with a ketone 
such as acetone to give the correspondin 
ketals; for example, the reaction wit 
acetone may be represented 


Hs 
HC— OC.H; + (CH;)-CO — 
\ 0G: 
OCH; 
(CH). cg + H.COOC.H. 
OCH; 
ketal 


Kitaeva" showed that ethyl orthofor- 
mate would react with the ketone a-chlor- 
acetophenone in the presence of a li 
p-toluene sulphonic acid to yield the ketal 
which loses alcohol to give the correspond- 
ing chlormethylene ether. 


€ . > COCH, CL> C > clocetshs 


+HC(OC2Hs), CH,CL 
oO 
CHCL 
+ C2HsOH 


According to Kaushal” ethyl orthofor- 
mate reacts on diacetylacetone to give a 
substituted pyrone. The product from 
these two reagents is 2-ethyl-3-acetoxy-B- 
acetyl-2, 4-cyclopentadien-l-one, and on 
warming with potash and then acidifying 
this gives: 2-ethyl-3-hydroxy-2, 4-eyclo- 
pentadien-l-one. 


re) 
i] 
C 
WA 
HC CLpHs 


HC C.OH 
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Anomalous Reaction with Aldehydes 


Sometimes the reactions of orthoformic 
esters are apparently unpredictable. Thus 
Alexander and Marvell” reacted ethyl 
orthoformate with hydroxypivaldehyde, 
expecting to get the acetal in this way: 


E 
HOCH:—C—CHO + HC(OC:H;) — 


H; 
CH; 


| 
HO CH.——CH (OCH), + HCOOC.H: 


CH; 
(Hydroxypivaldehyde) 
In fact, none of the acetal was formed and 
the only product which could be isolated 


from the reaction mixture was 3,8- 
diethoxy-2, 2-dimethylpropyl formate : 
r ~ 
HC.O — > oe 
CH; 


The mechanism of this reaction is not yet 
fully understood; it has been established 
that it is not due to ester interchange 
between the hydroxyacetal (which was 
expected to be formed) and ethyl formate 
or ethyl orthoformate. 


Condensation with Methylene Compound 


Those compounds which embrace, in 
their constitution, a reactive methylene 
group, i.e., one in which the hydrogen 
atoms are activated by the proximity of 
a strongly polar group, will react with 
orthoformic ester to give alkoxymethylene 
derivatives, e.g., malonic ester reacts in 
the following way: 


C:H;O COOR 
cu.0» CH + cH.’ —> 
ee * 
C:H;O ‘COOR 
COOR 
C:H;O.CH : C ‘ + 2C;H:OH 
COOR 


Reaction with Acid Anhydrides 


The reaction of ethyl orthoformate with 
certain acid anhydrides has been studied 
by Post and Erickson.“ Taking ketene as 
a start, it was found to be impossible to 
make it react with ethyl orthoformate; 
this is surely a most surprising observa- 
tion in view of the intense reactivity that 
ketene normally exhibits. 

However, ethyl orthoformate was found 
to react with acetic anhydride at room 
temperature according to the equation: 
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(CH;CO).0 + HC(OC.H;); = 


CH;COOC:H; + CH;CO.OCH ‘ 


4 


OC:H; 
The main product of the reaction is di- 
ethoxymethyl acetate, a clear colourless 
liquid, formed in 41 per cent yield on 
mixing the two reactants. This ester was 
allowed to react with ethyl acetoacetate at 
room temperature and as a result of this 
reaction ethyl «-ethoxymethylene-aceto- 
acetate was formed, probably in the 
following way: 
CH:COOCH(OC:H;): 

+ CH,COCH.COOC:H: 

CH;COOH + CH:CO CH.COOC:H: 


CH(OC:H:;): 
CH;COCHCOOC.H; = 


CH(OC:Hs)2 
C:H:OH + CH:CO C.COOC:H: 


CH(OC-H:) 
This product was isolated in 40 per cent 
yield. e 
Ethyl orthoformate would react in a 
similar way with propionic anhydride, 
first giving a 32 per cent yield of diethoxy- 
methyl propionate. When ethyl ortho- 
formate was reacted with butyric 
anhydride, some indications were obtained 
that a similar reaction had taken place, 
but it was not found possible to isolate 
the diethoxymethyl butyrate, possibly 
because its boiling point was too close to 
that of ethyl butyrate. 
The constitution of these ether esters 
suggests that they might have possibilities 
in the perfumery field. 


Reaction of Orthoformates with 
a-Bromesters 


The general reaction—a modified 
Reformatsky—was first demonstrated by 
Tschitschibabin® who showed that the 
diethylacetal of ethyl formylacetate could 
be made from a-bromacetic ester, zinc and 
ethyl orthoformate. 


; Ps Br Zn 
CH: + HC(OC.Hs): + 
\\cooc.Hs 
CH (OC:Hs) Br 
CH: ‘i + Zn ‘a 
COOC.H; \OC.Hs 


is reaction has more recently been 
studied by Deno” who has applied it to 
the preparation of the diethyl acetals of 
the a-formyl ethyl esters of propionic, 
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butyric, isobutyric, valeric, caproic and 
other acids. 

The reaction is carried out in the 
presence of benzene and is started by the 
addition of an iodine crystal, 


Reaction with Vinyl Esters 


The reaction between ethyl ortho- 
formate and vinyl acetate has been 
described by Hultquist.” Two or more 
equivalents of the ortho ester are used 
to one equivalent of the vinyl acetate and 
ferric chloride is used as a catalyst, and 
the whole refluxed and then distilled under 
pressure. If ethyl orthoformate is reacted 
with vinyl acetate under these conditions 
the product is 1,1,8,3-tetraethoxy propane. 


OC.Hs <a 
| 
HC — OC.H; + CH: + C:H;O—CH 

lI OC:H; 
OC:H: CHOCOCH:; | 

: se ae : name 

-, — CH, - — + HC.OCOCH: 
OC:.H; OC-.H; OC.Hs 


Similarly, methyl orthoformate and vinyl 
acetate yield tetramethoxypropane. It is 
suggested that these tetralkoxypropanes 
should be useful as chemical inter- 
mediates. As they are tetra-ethers they 
should also be useful as solvents, for 
which purpose they should have a suitable 
lack of chemical reactivity, although it 
is conceivable that the substances, owing 
to the apparent symmetry of their 
molecules, might be non-polar in character. 
The tetramethyl compound boils at 70- 
75° C. at 15 mm. and the tetraethyl com- 
pound at 85-87° C. at 6-7 mm. 


Reaction with Boron Trifluoride 


McKenna and Sowa™ showed that when 
orthoformate is allowed to react with 
boron trifluoride there are formed boron 
trifluoride etherate and the ethyl formate- 
boron trifluoride complex. 

HC(OC.Hs); + 2BFR; —> 
C-H,OC.H;.BF; + H.CO.OC.Hs. BF; 


Reaction with Primary Amines 


The reaction of primary amines with 
orthoformic esters has been known since 
1869 to yield formamidines. Becker and 
Wanmaker™ have established that when 
ethyl orthoformate reacts with aniline the 
main product is N,N’-diphenyl-form- 
amidine C,H;N:CHNHC.H; and not ir:- 
(phenylamino)methane CH(NHC,H;);, as 
had been suggested by other workers. This 
is to say that in general when ethyl ortho- 
formate reacts with a primary amine the 
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product is a formamidine a Wasene 
| 


NR 
and not an orthoformamide HC(NHR),. 


Sugar Derivative 


It has been shown by Freudenberg and 
Jacob” that orthoformic esters will give 
relatively stable derivatives of sugars; 
these derivatives may prove to be of use 
for the identification and characterisation 
of sugars. Thus when the following 
quantities are brought together: 

15 grammes monoacetone glucose 

20 ml. methyl orthoformate 

10 ml. absolute methanol 

0.1 g. hydrogen chloride 
there is a copious separation of 8,5,6- 
orthoformyl]-1,2,acetone glucose which has 
the composition : 





f 
HCOW____-CHs 
HCO— ~ ~CH; 
an 
HC HCO 


ee 


OCH, 














This substance is soluble in _ benzene, 
camphor, and chloroform but soluble only 
with difficulty in alcohol and ether. It 
will sublime unchanged. 


Orthoformates as Polymer Stabilisers 


E. I. du Pont de Nemours & Co.™ have 
described the use of ethyl orthoformate 
(amongst other substances) to substitute 
the terminal positions of polymerisation 
products (called telomers) of ethylene. 
Polymerisation is carried out at a pres- 
sure of from 400-1000 atmospheres and at 
a temperature of 50-300°C. The product 
is a hard wax of high melting point and 
has been found of use for moisture-proof- 
ing paper and textiles and also as a 
aper size; it may also act as a substitute 
or carnanba wax in the preparation of 
car and shoe polishes. The function of 
the ethyl orthoformate appears to be at 
least partly that of stabilising the pro- 


duct at a specified degree of polymerisa- 
tion, 


Preparation of Thioorthoformic Ester 


Kendall and Majer” have shown that 
benzyl thioorthoformate is produced in a 
yield of 97 per cent when benzyl mer- 
captan saturated with hydrogen chloride 


_is reacted with ethyl formate. 
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° 
Ho~ + 3HSCH,C.H. 
SOC2Hs 


SCH2CeHs 
—>HC—S$CH,CgH,+ C,H,OH+H,0 


SCH2CeHs 
Use of Thioorthormates in Rubber 
Polymerisation 
Thioorthoformic esters have found 


employment as modifiers in the copoly- 
merisation of butadien and styrene in the 
manufacture of synthetic rubber. The use 
of a substance such as tridodecy] trithio- 
orthoformate 

SCi2Hes 


HC Sang 
SCH: 
together with alkali, improves the uni- 
formity and homogeneity of synthetic 
rubber, This effect appears to be due to 
the gradual decomposition of the esters, 
with gradual liberation of the thiol, during 
the polymerisation of the rubber. 


Chloroethyl Orthoformate 


2-Chloroethyl orthoformate which has 
the constitution : 


CICH:CH:0 

CICH:CH.O— C.H 

CICH:CH:.O 
has been prepared by MHebky” who 
describes it as a colourless pleasant- 


smelling stable liquid, boiling at 157° C. at 
14 mm. _ He obtained it in 88 per cent 
yield by fractionally distilling for 2} hours 
under reduced pressure one-sixth of a mole 
of triethyl orthoformate with one mole 
of ethylene chlorhydrin and a drop of 
alcoholic hydrogen chloride. According to 
Hebky, when 3 grammes of the ester, 
2-chloroethyl orthoformate, was reacted 
with 15 ml. of a 17 per cent solution of 
trimethylamine for eight hours at 100° C. 
in a sealed tube, there was obtained the 
orthoformate of (2-hydroxyethyl)  tri- 
methylammonium chloride. 
V4 OC.H.N (CH;),+Cl- 
H.C —OC.H.N(CH;);+Cl- 
\\OC:H.N(CH,),+Cl- 


Hebky believes that this body, and the 
corresponding orthoacetate and _ ortho- 
phosphate probably occur in the body 
and are therein degraded to choline 
chloride. Biological tests on rabbits 
showed that the orthoformate had the 
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same activity of choline chloride, but 
only one-tenth of one per cent. of that of 
acetylcholine. 

Choline itself is trimethyl-8-hydroxy- 
ethylammonium hydroxide 

HO C.H,N(CH:;);+ OH- 

and probably occurs in all living matter. 
Acetyl choline CH:CO.OC:H,N(CH;);+ OH- 
is of great physiological importance on 
account of its potency in reducing the 
blood pressure. 


Good Yields Wanted 


It will be clear that orthoformic esters 
will engage in a great variety of reactions 
and that an interesting range of products 
can be made from them. Some of these 
have already achieved commercial impor- 
tance, but the industrial use of ortho- 
formates has been in the past restricted 
by the low yields which attend the manu- 
facture of orthoformates themselves, Con- 
siderable research has been carried out on 
these esters and as soon as someone 
discovers how they may be prepared in 
good yield, they will quickly find applica- 
tions. The reactions are at first sight 
simple and the elucidation of the 
secondary reactions which are responsible 
for the losses in manufacture of ortho- 
formates should prove to be a worth-while 
project. 
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New Norwegian Aluminium Factory 

A new plant is to be built at Sunndalsora 
in Western Norway for the production of 
aluminium at the rate of 50,000 tons. a 
year. Construction of the new plant will 
probably start in the spring of this ~ear. 
The project is to cost £10 million and 
money will also be spent on increasing the 
capacity of the Aura hvdroelectric station, 
which is to supply power to the new plant. 
It is thought that the plant may be in 
operation by 1954. 
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New Series of Mild Steel 


Drums 
Standards for Packaging 


INCE the first standard for mild steel 
drums was first issued by the British 
Standards Institution in 1936, many 
developments have taken place in the 
industry and a new programme for drum 
standardisation has been embarked upon. 
The first two standards of the new series 
have just been issued, consisting of B.S 
1702 Mild steel drums (heavy duty-fixed 
ends) and B.S. 814, Mild steel drums (light 
duty-fixed ends). The first of these super- 
sedes B.S. 670, Welded Mild Steel Drums 
and B.S. 829, Mild Steel Drums for Inflam- 
mable Liquids. Both of these standards 
were quoted in the Railway Classification 
of Merchandise and the railways have in- 
dicated that the revision is acceptable to 
them, subject to the requirements that 


’ the drums shall be marked in the manner 


shown in the standard and that they shall 
be tested, also in accordance with the stan- 
dard, at least once a year. 

A new feature of this standard is the 
inclusion of the 44 Imperial gallon petrol 
drum. 

The 1988 edition of B.S. 814 covered only 
drums for lubricating oils and the present 
edition has been extended to cover light 
duty drums for general use. Conse- 
quently, four clauses on drums. are now 
specified, as compared with the two in the 
earlier edition. 

Both standards specify the quality and 
gauge of metal and give details of con- 
struction, dimensions, closures, testing 
and marking, and are obtainable from 
BSI price 2s. each, post paid. 

Adequate sealing of packages of all 
kinds is of great importance. The increas- 
ing use of adhesive tapes lends interest to 
the publication of a revision of section 14 
of the Packaging Code. This contains 
sub-sections dealing with gummed paper 
and gummed cambric tapes as well as 
various self-adhesives types. 

Wooden containers comprise the largest 
section of the Packaging Code. A new 
edition of this standard, B.S. 1188, section 
8, was published on 23 January (10s. 6d. 
post paid). The standard covers all types 
of sawn and plywood cases, boxes, 
casks, barrels and crates. One section ‘s 
concerned with closures for returnable 
eases, 

The first British Standard for tins to 
introduce a new feature in the method of 
specifying sizes (B.S. 1262, part 2) has 
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lately been issued for the paint industry. 
Diameters are laid down for round lever 
lid tins, tapered top tins and flat top tins, 
in sizes between § pint and one gallon 
nominal capacity. 

The height of the tins is not specified 
because the fundamental differences in the 
designs of lever rings and caps made by 
various manufacturers result in many 
depths of closure and the specification of 
a uniform overall height would give differ- 
ences in the capacities of the tins. 





Memorial Appeal 
Nearly £60,000 Raised 


Aer response has already 
been made by companies and firms .a 
the United Kingdom to the appeal made 
by the Royal Society for funds to establish 
a Rutherford memorial. 

In view of the difficult times, Sir Henry 
Tizard, chairman of the Rutherford 
Memorial Committee, says that it has been 
greatly encouraged by the generous con- 
tributions of industrial firms, and there 
should be no difficulty in attaining the 
target of £100,000. 

Funds are also being collected in Canada, 
Australia and New Zealand, but it is hoped 
that as high a proportion as possible of 
the total received shall be contributed from 
the United Kingdom. | 
_ The first interim list of subscriptions 
includes :— 

_ 000.—British Iron and Steel Research Association 

each.—Anglo-Iranian Oil Company, Asso- 
ciated Electrical Industries, Limited, British Rayon and 
Synthetic Fibres Producers, Imperial Chemical Indus- 
tries, Limited, Shell Petroleum Company, Limited. 

£2, 500.—General Electric Company 

£2, 000. —English Electric Com ny, Limited 

£1, '750.—Brush Electrical ngineering Company, 
Limited. 

£1,500.—Distillers Company, Limited. 

£962.—Electrical and Musical Industries, Limited. 

£700 each.—Albright and Wilson, Limited, Rolls- 
Royce, Limited, Standard Telephones and Cables, 
Limited, and Tootal Broadhurst Lee Company, Limited. 
£525. -_Dunlop Rubber Company, Limited. 

£500 each.—Babcock and Wilcox, Limited, Boots Pure 
Drug Company, Limited, British Electricity Authority, 
Electric truction Company, Limited, - ed and 
Baker, Limited, and Tube Investments, Limited 





New Belgian Cement Plant 


A new cement works with an annual 
capnelly of 6000 tons, started production 
recently in agg in the Liege industrial 
area of. Belgium. Plant and equipment of 
the works was obtained by means of E.C.A. 
funds. Belgium’s total cement output for 
last year is being estimated at 8.7 million 
tons, one-quarter of which was sold 
abroad. 
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A Successful Venture — 
Progress of the Midlands Analytical Methods Discussion Group 


HE need has long been felt by many 

Midland chemists for an organisation 
capable of catering for their many day- 
to-day problems in the field of analytical 
chemistry. Accordingly, a meeting was 
held early in 1950 under the auspices of 
the Midland Chemists’ Committee to dis- 
cuss the formation of an analytical discus- 
sion group. It was ultimately decided to 
form such a group, independent of the 
other societies. The opinion was expressed 
that younger members, in particular those 
under 21 years of age, would benefit from 
the guiding influence of an analytical 
group. 

Temporary Committee 


Seven people were elected to convene, 
under the temporary chairmanship of Dr. 
Essery, of Birmingham University, for the 
purpose of exploring the possibilities of 
forming and running the group. This 
temporary committee arranged the first 
meeting at which Mr. Belcher, of the Bir 
mingham University Chemistry Depart- 
ment, described the work being under- 
taken in the Analytical Research School 
in the University. A short discussion on 
the talk followed. 

At this meeting the interim committee 
of seven was increased to twelve and 
granted powers to co-opt an additional 
three members if circumstances arose. It 
was decided that the group’s main activ- 
ity would be the holding of a monthly 
meeting, throughout the winter and 
spring months, this session to consist of 
eight meetings on-some aspect of analyti- 
cal chemistry, the subjects for discussion 
being chosen by popular assent. 

The group has now successfully com- 
pleted the first half of its 1950-51 pro- 
gramme, having held five meetings during 
the winter months. The topics discussed 
and the introductory speakers were :— 

September: ‘‘ The Alkali Metals,”’ 
introduced by Mr. R. Belcher, Chem- 
istry Department, Birmingham  Uni- 
versity, and Mr. G. Cummings, British 
Ceramics, Ltd. October: ‘* Physical 
Methods of Food Analysis,”’ introduced by 
Dr. H. E. Cox, London. November: 
“The Estimation of Zinc,’”’ introduced by 
Mr. G. W. C. Milner, Bragg Laboratory, 
Sheffield, and Mr. B. H. Cossham, Im- 
perial Smelting Corporation, Ltd., Aven- 
mouth. December: ‘‘ The Determination 
of C, H and O,” introduced by Mr. G. 


Ingram, Courtauld’s, Ltd., Maidenhead, 
and Dr. B. Bauminger, Dunlop Rubber 
Company, Birmingham. January: ‘ The 
Analytical Chemistry of Phosphorus.”’ 

It is emphasised that the meetings are 
not lectures; the method employed by the 
group is to invite experts on the subject to 
speak for a short period (generally 15 
minutes), after which the meeting is open 
for original contributions, questions and 
general discussion. This procedure has 
proved very successful and the willingness 
of members to participate in the discus- 
sion is one of the group’s most note- 
worthy features. 

At the final meeting of the winter term, 
the group held its annual business meet- 
ing, at which the reports of the secretary 
and treasurer were read and unanimously 
adopted. The group’s constitution was 
ratified and the following officers and com- 
mittee were elected:—J. R. Leech, 
J.P.; secretary, W. T. Edwards, 
A.I.M., F.R.I.C.; treasurer, F. C. J. Poul- 
ton, B.Sc.; : committee: Miss S. Constan- 
tine, A.R.1.C.; Miss J. L. Pailing, B.Sc.; 
R. Adkins, B.Sc. (Met.); R. Belcher, B.Sc., 
F.R.1.C., F.Inst.F.; R. E. Essery, Ph.D., 
F.R.1.C.; W. M. Lewis, F.R.I.C.; A. J. 
Nutten, B.Sc., A.R.I.C.; T. F. E. Rhead, 
M.Sc., F.R.I. C.; J. Rowlands, B.Sce., and 
H. C. Smith, Ph.D., F.R.I 

Forthcoming meetings 
February: ‘‘ Some Problems 
Analysis ’’; March: ‘‘ The 
Chemistry of Boron ”; April: 
graphy.” 

Continues to Grow 


The membership of the group has in- 
creased with each meeting held; it is now 
more than 120, illustrating the necessity 
for the existence of such a group in this 
area in addition to the present established 
societies This snowball-like growth of the 
group is not confined to Birmingham 
alone; members travel as far afield as 
Coventry, Derby, Nottingham, Rugby, 
Stafford and Wolverhampton. All meet- 
ings have so far been well attended, fur- 
ther proof of the group’s enthusiasm, and 
comparing favourably with those of the 
established societies. 

Summaries of all meetings have ap- 
ae or will appear in THE CHEMICAL 
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Electrodeposition of Thallium 


Improved Method Claimed by Italian Research 


HE electrodeposition of thallium and 

thallium-lead alloy has recently been 
the subject of investigations by workers 
in Italy. 

What is claimed to be a new and 
improved method has been described. by 
the investigators, E. Bertorelle and his 
colleagues of the Industrial Chemical In- 
stitute, Milan University (La Chim. e 
L’Industria: 1950, 32 (Ww, 517-522). 

After a general- review of work in this 
field, the authors refer to their previous 
contribution on the subject (ibid, 1949, 31, 
387), in which aqueous solutions contain- 
ing thallium fluosilicate, fluoborate, per- 
chlorate and alum were used. 

The fluoborate gave by far the best 
results, yielding dense and compact de- 
posits. Further tests with fluoboric baths 
confirmed these results. Deposits of thick- 
ness 2 mm., or more, were formed. Fused 
thalhum was used as the anodes and the 
cathodes were of thoroughly degreased 
aluminium. 

The following conditions were main- 
tained: current density, 0.1-0.5 amp. / 
dm.*; aloin content, 5 gm./litre; peptone, 
10 gm./litre; cresol, 10 gm. /litre. Thallium 


| fluoborate, and free fluoboric acid concen- 
| trations were as shown in the following 


table of results; all the work was carried 
out at room temperature. 


HBF, 
(gm. /litre) Nature of deposit 
15. 


1. 150 compact at first, then spongy. 
2. 150 15 compact at first, then dendritic. 
8. 150 16.9 compact deposit. 
4. 150 20 slightly compact. 
5. 140 16.9 slightly compact. 
6. 160 16.9 slightly compact. 


The progress of electrolysis throughout 
was controlled by the authors’ analytical 
method—potentiometrically, with perman- 
ganate (Annali Chim., 1950, 40, 182; and 
in a paper to be published later). 


Minimum Current Density 


It will be seen that solution 3 gave the 
best results. The current density should 
preferably be in the neighbourhood of the 
minimum indicated. To avoid anodic 
polarisation, the content of organic 
material in the bath should be well main- 


tained. A little aluminium hydroxide may 
be added (1.5 gm. /litre). 

Reference was made to the earlier work 
on the electro-deposition of thallium-lead 
alloy by Fink and Conrad in the U.S.A., 
reported in 1980. The Italian workers 
used the same bath as for thallium and 
also employed the same potentiometric 
control as before. 


Large Percentage Necessary 


Their first experiments were carried out 
using baths containing only fluoborates of 
_ and thallium, and free fluoboric acid. 

— to the higher nobility of lead it 

ound necessary to have relatively 
large percentages of the thallium com- 
pound in the bath to obtain even a small 
percentage of thallium in the deposit. Nor 
was it possible to use a Th:Pb melt as 
anodes. 

In depositing two metals from the same 
bath it was essential that the charac- 
teristic curves for each metal of current 
density : potential should intersect, with or 
without projection. To achieve this, the 
bath was provided with a control unit that 
would permit measurement of variations 
in the cathodic potential with variation in ~ 
current density. 

In the potentiometer circuit the cathode 
and catholyte were connected with a 
standard mercury electrode, the potential 
of which could be considered as zero. The 
connection was made by means of a glass 
tube, with a capillary bent at right angles 
engaging with the recess in the cathode 
and almost making contact with its rear 
surface. 

The tube contained a solution of 3 gm. 
agar-agar and 40 gm. of KC! in 100 gm. 
of water, poured hot into the tube, which, 
after cooling, formed the connecting 
‘ bridge ’’ between the mercury electrode 
and the cathode. The catholyte was thus 
given a negative polarity. 

Thallium and lead respectively were 
used as the anode, and an alloy Tl:Pb 
for the cathode. In the original account 
four graphs were shown. The first of these 
indicated that, for the bath containing 
only the metal fluoborates and _ free 
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fluoboric acid, at no current density (up 
to 6 amp./dm’) did the curves intersect. 
In fact, they diverged as the current 
density increased. 

The second graph, which referred to the 
bath containing 10 gm./litre of gelatin, 
showed the curves approaching at about 
5 amp./dm’, but, while the lead deposit 
was compact, that of the thallium was 
pulverulent. Simultaneous deposition of 
both metals only took place at high 
current densities. 

Much better results were shown in the 
third graph. Here, aloin was added 
(5 gm./litre) and both deposits were com- 
pact and fine-grained. The curves inter- 
sected at the low current density of 
1.5 amp. /dm’. 


Both. Deposits Pulverulent 


When aloin, peptone and cresol were 
added, both deposits were pulverulent and 
possessed low adhesion, and the fourth 
graph indicated that the lead voltages 
were much higher than before. 

Examination of the first three curves 
showed that the addition of organic 
materials considerably displaced the 
cathodic potentials for lead, but scarcely 
affected those of thallium. The tempera- 
ture in all cases was 18° C. 

Further tests were made with aloin in 
a bath containing 61.2 gm./litre of lead, 
60.35 gm./litre of thallium, 526.6 gm./ 
litre of fluoboric acid and 5 gm./litre of 
aloin. The anode was prepared by fusion 
of the two metals in an inert atmosphere 
and contained 48.4 per cent. The cathode 
was of aluminium, thoroughly cleaned. 
The current density used was 1.45 amp. / 
dm’, the same as that given by the inter- 
section of the curves in graph number 


three. The temperature was held at 20° C. 
and the operation was mechanically 
stirred. 


Fine-grained and compact deposition 
occurred, but the thallium content was 
found to. be too high. To avoid this there 
were two modifications available. Either 
to vary the concentration of the two 
metals or to lower the current density. 

e latter was preferred, since this would 
make the lead more noble and thus more 
readily deposited. 

The anodic oxidation increased directly 
with the concentration of the thallium in 
the solution compared with that of the 
lead, even when the current density was 
substantially reduced. This was mainly 
due to the excessive acidity of the solution. 
But by reducing the concentration of 
fluoboric acid proportionally to the in- 
crease in thallium concentration in order 
that there would then be a fairly constant 
free acidity—equivalent to 26.7 g.m./litre 
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of HBF.—electrolysis could be effected 
without anodic oxidation. 

As far as current density was concerned, 
it was found that, with 50 per cent of 
thallium in the anode and 50 per cent in 
the bath, the thallium content of the 
deposit increased from 25 per cent at a 
current density of 0.5 amp./dm’ to 49 per 
cent at 1.8 amp./dm*. With 80 per cent 
of thallium at the anode and in the bath, 
the content of thallium in the devosit was 
79 per cent, at a current density of 
1.3 amp./dm*. In all cases a compact 
deposit was produced, without any anodic 
oxidation. 

From these results it might be thought 
that alloys of varying thallium content 
could be obtained from baths having con- 
stant composition simply by varying the 
current density. This, however, is only 
partly true since the relationship between 
variation of current density and that of 
thallium content in the deposit is not con- 
stant. Moreover, the bath concentration 
was continually varying. The tests 
showed, in fact, that it was not possible 
to get definite and constant results in this 


way. 

The Italian workers concluded that the 
best way to obtain deposits of varying 
thallium content was to maintain constant 
current density and to vary the bath com- 
position. The optimum current density 
required was 1.3 amp./dm’ at ordinary 
temperature and with mechanical stirring. 
A bath composition suggested for general 
use was 0.5907 mol/litre of thallium and 
lead, 26.7 gm./litre of free HBF; and 
5 gm./litre of aloin. Some results confirm- 
ing the efficacy of these concentrations 
were appended. 

As a final practical note it was indicated 
that the use of a rotating cathode, instead 
of stirring, enabled deposits of greater 
hardness to be obtained. 





Aluminium Structures 


A BOOKLET describing the use of alumi- 
nium alloys in structural engineeriog 
has just been published by the Aluminium 
Development Association. Examples »f 
aluminium structures in service are given 
and there are several photographs. The 
booklet contains notes on the structuzal 
alloys of aluminium and describes the pro- 
perties of aluminium in various forms, 
while there are sections on durability and 
fabrication methods. The booklet is called 
‘“*The Use of Aluminium Allovs in Stru«- 
tural Engineering—an Introductory Sur- 
vey ’’; it costs 2s. 6d., and can be obtained 
from the Aluminium Development Associ.- 
tion. 
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Metallurgical Congress 
Experts Meet in Detroit 


NE of the important problems of the 

present time is the conservation, 
utilisation and substitution of strategic 
materials. This alone lends special signi- 
cance to the World Metallurgical Congress 
which will be held in Detroit, Michigan, 
U.S.A., from 15-19 October, simultaneously 
with the 38rd annual National Metal Ex- 
position and National Metal Congress. 

Dr. Zay Jeffries, former president of the 
American Society for Metals, has been 
appointed director general. The congress 
and exposition are intended to provide an 
opportunity for an exchange of views 
between leading metal technologists and 
scientists from all parts of the world. 

The general plan is that each industrial 
country is invited to send a group of ex- 
perts representing the 10 divisions of the 
congress, which are: steel making and 
refining; copper, brass, aluminium and 
other non-ferrous mills; ferrous fabrication 
(machining, forming, finishing); non- 
ferrous fabrication (copper, brass, bronze, 
aluminium, magnesium); heat treatment; 
welding and joining; inspection and test- 
ing; marketing of ferrous and non-ferrous 
metal products; research (private, indus- 
try and Government bureaux); engineer- 
ing societies and universities. 

Delegates will meet in New York City 
on 10 September and be divided into 
groups according to each man’s predomi- 
nant interest. Groups will then go on a 
guided tour for three weeks, visiting plants 
and institutions, watching operations, and 
attending local conferences. The last 10 
days will be spent in Detroit. 

At the National Metal Congress, dele- 
gates will be able to attend a scientific 
seminar on “ Interfaces ’’; visit technical 
sessions of participating societies, hear 
papers by foreign experts and make per- 
sonal contacts. 

More than 3000 scientists and engineers 
will be in attendance at the metal exposi- 
tion at which 360 firms are exhibiting. 





Refining Manganese 

AN ECONOMICAL method of refining 
manganese ore, which if properly exploited, 
would make America independent of 
foreign sources of supplv for more than 
100 years, has been developed by the E. S. 
Nossen Laboratories, Inc., of Paterson, 
New Jersey. Details of the new method 
were outlined by Dr. E. S. Nossen, director 
of research, at a recent meeting of the 
North New ‘Jersey section of the American 
Chemical Society. 
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The process reported by Dr. Nossen in- 
volves converting manganese ores to man- 
ganese monoxide and then dissolving the 
material in nitric acid. The nitric acid 
cycle, which was developed at the Nossen 
laboratories, permits the acid to be re- 
covered and re-used, thus making econo- 
mical operation possible. 

Discussing the various methods by which 
Manganese ores are now processed, Dr. 
Nossen said that the new nitric acid 
method avoids their limitations and dis- 
advantages. 

‘* The nitric acid process,’’ he said, “‘ is 
applicable to both oxide and carbonate 
ores, the two kinds most prevalent in the 
United States. Very advantageous results 
were obtained with ores having a high iron 
content, such as those of the Cujana range 
in Minnesota, because a large amount of 
iron also is recovered. 

“* The major steps of the process are very 
simple ones and do not require any com- 
plicated or unusual operating conditions 
such as high pressures and high tempera- 
tures. Gas reactions, usually leading to 
remarkable losses of valuable reagents and 

making the reaction steps interdependent, 
are also avoided.”’ 

Recently, about 90 per cent of U.S. man- 
ganese requirements have been imported, 
principally from India, Africa, Brazil and 
the U.S.S.R. 





Zinc Allocations 


ALLOCATIONS of virgin zinc for February 
were announced by the Ministry of Supply 
on 26 January. They have been based on 
the average monthly consumption during 
the first three quarters of 1950. 

Approximate percentages for the differ- 
ent grades (January percentages in 
parentheses) are :— 


Grade Use Ration 

Good ordinary Galvanising, brass 50% (50) 
and zine oxide 

Electrolytic ... Brass making... 80% (85) 
Electrolytic ... Rolled products 

and zine oxide 70% (70) 

High purity ... Die casting alloy 80% (85) 


Actual allotments will be advised by the 
director of non-ferrous metals. Owing to 
individual adjustments allocations may 
vary slightly from the percentages quoted. 





Robot Crane for Fertiliser 


Tests have recently been completed on 
a robot crane constructed by the Paterson 
Hughes Engineering Co., Ltd., Maryhill, 
Glasgow, for handling fertilisers in bulk. 
The grab which picks up the phosphate 
carries a four-ton load a distance of 150 ft., 
and the crane can handle 80 tons an hour. 
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The Extraction of Uranium 


RANIUM milling started a new in- 

dustry when it was introduced into 
the mining field in 1942. The largest 
milling operations are those at the Shinke- 
lowbe mine in the Belgian Congo, but there 
are now six uranium mills operating in the 
U.S.A. and other potentially large uranium 
producing districts exist in Canada and 
South Africa. 

The uranium industry is assuming an 
important status among other prominent 
non-ferrous metal enterprises and consider- 
able interest is attached to the general 
processing techniques described recently 
by F. W. McQuiston Jnr., in The South 
African Mining and Engineering Journal 
(Vol. 61, part II, No. 3021), from which the 
following abstracts have been made. | 

The primary uranium minerals, pitch- 
blende and uraninite, generally are amen- 
able to concentration by gravity methods, 
but in the low-grade primary ores, the 
uranium minerals are usually too finely dis- 
seminated to be liberated except by ex- 
tremely fine grinding. 

Sulphide Flotation Impossible 

Uranium does not occur as a sulphide 
and, therefore, cannot be recovered by 
sulphide flotation practice. However, sul- 
phide flotation is employed to float other 
sulphide minerals away from the uranium, 
thereby affecting some concentration of 
uranium in the flotation tailings. 

Hydrometallurgical methods offer the 
most effective treatment for the recovery 
of uranium from its ores and from other 
uranium bearing materials. Uranium 
bearing ores, and materials, are more 
amenable to treatment b~ extractive metal- 
lurgical means than by mineral dressing 
methods. 

Most uranium minerals are readily dis- 
solved by acids and some of the second- 
dary minerals are also dissolved by alkali 
carbonates. Uranium is therefore re- 
coverable by a process using a solvent or 
lixiviant and the removal of the resultant 
solution from the undissolved portion of 
the ore. 

This led to the development of a leach- 
ing process which would utilise available 
and low-cost chemicals. The most common 
leaching agents now used are sulphuric 
acid, hydrochloric acid and soda ash. 

e choice between these chemicals for a 
leaching agent is dependent upon the type 
and character of material to be treated 
because the leaching behaviour of indivi- 
dual uranium minerals is somewhat 
different. 


The process of using dilute sulphuric acid 
and ferric sulphate for leaching copper is 


applicable to leaching primary uranium 
minerals. for leaching torbernite ores 
strong, hot, sulphuric acid solutions are 
required. Autunite is readily soluble in 


dilute sulphuric acid and, to some extent, 
in hot soda ash solutions. Carnotite is 
quite soluble in dilute acids or in hot soda 
ash solutions. 

Uranium milling in the U.S.A. is at 
present, entirely confined to processing 
carnotite-roscoelite ores produced on the 
Colorado Plateau. Roasting prior to leach 
ing is used on the Plateau for the recovery 
of vanadium. The ore roasting flow sheets 
follow the same pattern as many cyanide 
plants which roast refractory arsenic al and 
telluride ores prior to cyanidation. 

Two different processes are used today 
on the Plateau for uranium-vanadium re- 
covery. One process involves leaching 
with cold hydrochloric acid solutions and 
the other is leaching with hot soda ash solu- 
tions, the choice depending on the charac- 
ter of the ore to be treated. 

The acid process is currently being used 
in two Colorado mills. This process con- 
sists in general of dry crushing the ore 
to 14 mesh, mixing with 6 to 10 per cent 
sodium chloride and roasting in multiple 
hearth furnaces. 

Calcines from the roaster are first leached 
in place by percolation with water which 
extracts 70 to 75 per cent of the vanadium 
as water soluble sodium vanadate. The 
water leached tailings are releached by 
percolation with dilute hydrochloric acid 
solution which has been obtained by scrub- 
bing out the hydrochloric acid produced 
in salt roasting. 


Precipitation of Vanadium 


Acid leaching dissolves about 90 per cent 
of the uranium and approximately 15 per 
cent additional vanadium. The vanadium 
content in the water leached solution is 
precipitated as “‘ red cake.’’ The uranium 
precipitate obtained from the pregnant 
acid leach liquor is subsequently twice dis- 
solved and precipitated to obtain the final 
uranium product, 

Temperature is perhaps the most single 
important factor in the salt roasting 
operation. A temperature of 850° C. is 
about the optimum from the standpoint 
of both uranium and vanadium recovery. 
Water scrubbing of the roaster gases pro- 
vides a cheap and convenient source of 
acid leach. solution. 

The carbonate process is being used in 
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three mills on the Plateau. At the Mon- 
ticello A.E.C. mill, roasting is economi- 
cally feasible only for ores containing over 
one per cent vanadium; otherwise the raw 
ore is leached directly with hot sodium 
carbonate solutions. The carbonate leach 
flow sheet, in general, is identical to the 
acid flow sheet. 

Recovery of uranium and vanadium 
from the pregnant leached liquors is 
effected by pH control with the addition 
of sulphuric acid. Through pH adjustm: it 
by regulated additions of sulphuric acid 
virtually all of the uranium is precipitated 
as “‘ yellow cake,” an artificial carnotite. 
After precipitation of the uranium further 
additions of sulphuric acid precipitate 
vanadium as “ red cake.” 

The carbonate process requires more 
careful plant control than the acid process. 
It has several advantages: (1) precipita- 
tion is simple and reasonably economical; 
and (2) cost of the process is not materially 
changed when processing ores which con- 
tain lime. 

Uranium recoveries by acid leach are 
better, perhaps, than those from the car- 
bonate leach. The cost of acid leaching 
will vary considerably according to the 
lime content of the ore. 

The cost of acid leaching for low lime 
ores is very reasonable. The main diffi- 
culty with the “‘ acid process ”’ lies in the 
recovery of uranium from highly contami- 
nated acid leach liquors. 

Uranium is sevarated from the leached 
liquors by a complicated process in which 
the solution is taken past neutral several 
times by alternate additions of acids and 
bases. As a consequence, the costs for 
labour and reagents are high. 

The Atomic Energy Commission is cur- 
rently sponsoring work on uranium raw 
materials at the Dow Chemical Company, 
Oak Ridge National Laboratory, Massa- 
chusetts Institute of Technology, and the 
U.S. Bureau of Mines, Salt Lake City 
Station. For security reasons much of this 
work is secret; however, the results of the 
work are readily available to cleared per- 
sonnel in industry to aid them in solving 
their metallurgical problems. 


Hot Cracking 


THE December issue of ‘‘ Welding Re- 
search ”’ (1950, 4, 6) contains. reports on 
the important subject of hot cracking. 
The first paper describes an investiga- 
tion in which tensile specimens cut from 
weld metal were heated in a platinum 
wound furnace and tested to failure in a 
tensile testing machine in the range 900°C. 
to 1100°C. The mild steel weld metal 
specimens were found to have low ductil- 
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ity compared with the values of higher and 
lower temperatures. This brittle range 
should not be correlated with hot cracking, 
but it appears to be an effect general to 
cast steel. 

At higher temperatures (1200-1425°C.), 
where the weld metal was found to have 
a very high ductility, the effects of segre 
gation, ductility of testing prior to heat 
treatment, welding current, rate of strain- 
ing, iron ‘oxide and sulphur content have 
all been investigated for their affects on 
the tensile properties. 


Simpler Procedure 


The second paper describes a much 
simpler testing procedure. A drop in 
ductility in the range 1250 to 1350°C. was 
found in all cases and was thought to be 
connected with hot cracking. The results 
are correlated with those obtained from 
the Murex hot cracking machine. The 
author thinks that the difference in the 
results compared with others obtained by 
Ball and Winterton was due to the fact 
that much higher rates of heating were 
used. Tests are reported for several elec- 
trode types and, in particular, for the effect 
of magnesium ‘additions in the electrode 
coating. 

A third paper gives an up-to-date ac- 
count of the latest ideas on the causes of 
hot cracking. Hot cracking is stated to 
be largely due to the presence of sulphur 
with magnesium, having an ameliorating 
effect. Silicon and phosphorus affect hot 
cracking in that they increase segregation 
of sulphur. The effect of preheating, 
welding current and carbon and _ nickel 
content is also discussed. 

The three papers described are: ‘‘ Ten- 
sile Properties of Mild Steel Weld Metal 
at High Temperatures,’ by J. G. Ball, 
B.Se., A.I.M., and K. Winterton, Ph.D.; 
“* Ductility of Mild Steel Welds Near the 
Solidus,’ by E. C. Rollason, Ph.D., F.1I.M.; 
‘* Explanation of Hot Cracking of Mild 
Steel Welds,” by E. C. Rollason and 
D. F. T. Roberts, B.Sc.(Tech.). 
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The Cheniise’s Bookshelf 





InorGaANnic Micro-Anatysis. H. V. A. 
Briscoe and P. F. Holt. 1950. London : 
Edward Arnold & Co. Pp. vii + 171. 
Figs, 44. 12s. 6d. 


The name of Professor Briscoe has for so 
long been associated with the development 
of microchemistry in Great Britain that 
one approaches a book on this subject in 
which he has a part with the confidence 
that it will fulfil its avowed purpose ade- 
quately. This purpose is to provide an 
introduction to the commoner microtech- 
niques which will enable students to 
become adept in their application. 

It only remains, then, for the reviewer 
to examine the book to see how the selec- 
tion of material may tally with his own 
views on the contents of such a book. 

The book is divided into two sections, 
qualitative and quantitative. In the 
former spot-test mehods are adopted to 
the almost complete exclusion of crystal 
tests, which are only mentioned in a couple 
of connections, and without any indication 
as to the proper use of the microscope. 
Apart from the valuable assistance that 
the microscope can give in other quali- 
tative tests (e.g., the mercurithiocyanates 
or the zinc uranyl test) there are other 
analytical functions which the microscope 
can perform, and with which every chemist 
should surely have a nodding acquaint- 
ance. It is felt, too, that the 24 pages on 
reaction mechanisms, in a book devoted to 
techniques, could have been better em- 
ployed—students who have got to the 
stage of learning these techniques might 
be expected to be familiar with the re- 
agents described or with sources from 
which the information can be obtained, 
through their general chemical training. 

The quantitative section covers gravi- 
metric, volumetric, gasometric and colori- 
metric procedures, and is on the whole, 
well done. The rather high proportion of 
colorimetric methods is probably justified 
by the present-day popularitv of absorp- 
tiometry, but the number of volumetric 
exercises seems somewhat low. 

Some sort of bibliographical guide to the 


now quite extensive range of journals and 
books should have been included. The 
novice may be in danger otherwise of con- 
cluding, after his study of this book, that 
microchemistry is a new branch of the 
science with a literature consisting of only 
a few isolated papers. The reviewer thinks 
in this connection of another book which 
has just reached him, Fundamentos de 
Quimica Analytica en Micro y Ultramicro 
Escalas, by M. C. Alvarez Querol, a book 
which in size and in conception invites 
comparison with the present one. In the 
Spanish work over 250 references are 
given, many of them bibliographical, and 
in this respect alone the book forms a valu- 
able introduction to the subject. 
Although this review may seem largely 
critical, the opening remarks should be 
borne in mind. Those teachers who 
accept the view that microanalysis is suffi- 
ciently distinct from general microtech- 
niques to receive an isolated treatment, 
and that the microscope is not a chemical 
instrument, or those who are prepared to 
supplement it with teaching on the syn- 
thetic and microscopy sides, will be able 
to recommend it wholeheartedly to their 
students as a clearly presented introduc- 
tion to the subject. Students will find it 
easy to work from.—Ceci. L. WILson. 


THe CuHemicaL Formutary, Volume 9. 
Edited by H. Bennett. 1951, New 
York: The Chemical Publishing Co., 
Inc.; London: Chapman & Hall, Ltd. 
Pp. xvi + 648. 56s. 


The first ‘‘ Chemical Farmulary ’’ ap- 
peared in the U.S.A. in 1988. Since then 
eight others have been published. This 


present volume, dated 1951, is the ninth. 

Possibly one of the most attractive 
things about this series of reference works 
is that the books do not overlap to any 
extent; each volume, within its limits, is 
a self-contained and complete work. As 
a result they provide reference to a very 


great number of different formulations.— 


P.M. 
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Canadian Chemicals 


HE year 1950 ended with 

chemical prices rising 
supplies deteriorating. Chemicals  de- 
rived from American sources suffered 
sharply due mainly to cut-backs caused 
by the N.P.A. instructions. The most 
prominent items are methanol and other 
alcohols, chlorine and soda ash. Some 
acids have been affected. 

Chemical needs for defence purposes are 
estimated to be considerably greater than 
in the last war and the U.S. and Canadian 
programme is bound to have a _ serious 
effect on chemical production. 

In a production capacity the United 
States and Canada are in a substantially 
better position than they were in 1939 but 
chemical consumption in peace-time in- 
dustrv has risen sharply, which more than 
offsets the increase. 

Numerous chemical shortages in Canada 
are affecting a wide variety of finished 
products. Paint manufacturers are ex- 
periencing difficulty in obtaining some raw 
materials; the shortage of coal chemicals 
is being felt by other industries. While the 
supplies of chlorine have tightened some- 
what this material, in conjunction with 

caustic soda, remains in fairly good supply. 

Chlorinated solvents such as_perchlor- 
ethylene, trichlorethylene ard carbon 
tetrachloride are critical, but it is hoped 
that a new Canadian plant planned to pro- 
duce these solvents will help to relieve this 
situation. 

Muriatic acid is at present being allo- 
cated by suppliers based on past purchases. 


Canadian 
steeply and 





A Timely Warning 


THE vital importance of consultation with 
industry before arriving at a decision to 
impose further controls was emphasised by 
the president and director of the National 
Union of Manufacturers on behalf of mem- 
bers in a letter to the Prime Minister. 

The main points stressed were: The 
necessity for the rationing of sulphur and 
for the prohibition on the use of zine and 
other non-ferrous metals was symptomatic 
of the general shortage of raw materials 
and it might be that additional measures 
of control would be found necessary. 

The National Union submitted this plea, 
that should further controls be advisable, 
the Government would first consult 
organised industry. 

An announcement to this effect would 
do much to enc ourage manufacturing in- 
dustry and relieve it of the anxiety and 
uncertainty at present felt about future 
supplies of raw materials. 

Such consultation would ensure that the 
control took the most practicable form. 
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Copper Supplies Cut 


A FURTHER reduction in supplies of 
copper to U.K. consumers was announced 
by Mr. G. R. Strauss, Minister of Supply, 
in the House of Commons on 29 January. 

Replying to a number of questions on 
metal shortages the Minister recalled that 
on 7 December he had drawn attention to 
the world shortage of copper. This meant 
that Britain’s supplies could not be main- 
tained at the current rate, and normal 
civilian requirements would have to be 
reduced as defence commitments increased. 

It had now become necess*rv to limit 
supplies to consumers, from 1 February. to 
85 per cent of the rate in the first six 
months of 1950. 

Deliveries during January had been at 
the rate of 100 per cent of supplies during 
the first half of last year. This was, how- 
ever, regarded as some 10 per cent below 
the true current level of demand so that 
the further cut meant that overall sup- 
plies would only be three-quarters of the 
demand. 





New Australian Office 


THE British Rubber Development Board 
has announced the extension of their 
activities to Australia. new office at 
Charter House, 4 Bank Place, Melbourne, 
will be opened on 1 February 1951, under 
the management of Mr. W. B. Hardeman, 
A.R.L.I. 

Mr. Hardeman has_ been _ associated 
with the Australian rubber industry since 
1920, and until taking up his new appoint- 
ment with the Board was rubber technolo- 
gist to Imperial Chemical Industries of 
Australia and New Zealand. He is also 
honorary secretary to the Institute of the 
Rubber Industry (Australian Section). 





Increased Metal Prices 


TIN prices which have fluctuated irregu- 
larly for over a month since the record 
of over £1300 a ton was attained on 19 
December reached a new level on 29 
January when cash metal was quoted ‘t 
£1345-£1350 and three months at £1310- 
£1320. 

Increases in the price of antimony and 
wolfram were also notified on the same 
date. Antimony metal was quoted at the 
following prices: 99.6 per cent £337 10s. a 
ton (previously £260); 99 per cent £325 
(£250); and crude 70 per cent £250 (£195). 

Wolfram advanced by 5s. a unit c.i.f., to 
range from 510s. to 520s. nominal. 
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S.C.I.’s London Dance 


For their informal buffet-dance on 
Thursday, 22 February, at 7.30-11.30 
p.m., the London Section of the Society of 
Chemical Industry has chosen the Chenil 
Galleries, which adjoin the Chelsea Town 
Hall in King’s Road, London, S.W.3. In 
this modern building the ballroom has a 
recently-laid sprung floor. The band and 
also an exhibition will be provided by The 
Josephine Bradley School of Dancing. 
Car-parking facilities are excellent and 
accessibility is good : frequent bus services 
stop at the door. Tickets, price 12s. 6d. 
each (including buffet), may be obtained 
from the Assistant Secretary, Society of 
Chemical Industry, 56 Victoria Street, 
S.W.1. All members and all those inter- 
ested in chemical industry, up to a limit 
of 250, are warmly invited to attend. 
Evening dress is optional. Early applica- 
tion for tickets will be appreciated. 


H,SO, Plant for Scotland 


A new sulphuric acid plant to be built 
at Aberdeen this year bv Scottish Agricul- 
tural Industries, Ltd., will incorporate the 
first Petersen tower plant to be erected in 
Great Britain. This plant—designed to 
meet the acute shortage of sulphuric acid 
used by the company in the manufacture 
of fertilisers—has been given Government 
approval. Foundations will be started in 
February. The total cost of the plant is 
estimated at £410,000, and output will be 
about 37,000 tons of 100 per cent sulphuric 
acid per annum. It is expected that the 
plant, which is of a German type, will be 
in full operation in two years’ time. 


Homogenisers Overseas 


Exclusive overseas distribution rights for 
Weir homogenisers has been granted by 
G. and I. Weir, Ltd., Glasgow, to the 
A.P.V. Co., Ltd., London. Home sales 
will continue to be handled by the Weir 
company. 

Road Tar Research 


Road Tar Bulle*in No. 3, just issued by 
the British Rood Tar Association, in con- 
junction with DSIR, contains a review of 
the co-overative research carried out by 
the two organisations since 1932 and pro- 
vides a br-ef account of all the work under- 
taken ery the past 15 years. All of the 
aspects of the constitution and testing of 
road tar surfaces are covered and there 
is a bibliography of 122 references. 


Fine Organic Chemicals 

A new list of fine organic chemicals has 
just been published by L. Light & Co., 
Ltd., containing over 1800 items, many of 
which have not previously been available 
to research workers. A copy of the list 
may be had free on application to L. Light 
& Co., Ltd., Poyle Trading Estate, Coln- 
brook, Nr. Slough, Bucks. 


Printing Inks Lecture 


The next meeting of the London Section 
of the Oil and Colour Chemists’ Association 
will be held on Thursday, 8 February at 
7 p.m. in the Lecture Room, Manson 
House, 26 Portland Place, London, W.1. 
Dr. R. F. Bowles will give a Paper on 
‘The ‘ Empirical Flow Test’ and quality 
control of Printing Inks,’’ which will be 
followed by a discussion, and light refresh- 
ments will be available afterwards. 


Light Metal Statistics 


Ministry of Supply statistics relating to 
U.K. production, imports and consump- 
tion of light metals in November 1950 (in 
long tons), include the following: Virgin 
aluminium: production 2473; imports 
10,804. Secondary aluminium: production 
8409. Aluminium scrap arisings 8712 ; 
consump*ion 10,599. Aluminium fabrica- 
tion 22,324 ; foil 1138. Magnesium fabrica- 
tion 888. Production and imports of virgin 
aluminium were both greater than in the 
same period of 1949. Aluminium and mag- 
nesium fabrication: both showed an 


increase, 
LC.I. in 1950 


In a recent statement dealing with the 
1950 output from the Billingham plant of 
I.C.I., Ltd., the production director, Mr. 
E. A. Blench said that several new plants 
would begin production in the next few 
months. Mr. J. L. Rogerson, of the sales 
control devartment said that total direct 
export sales in 1950, excluding fertilisers, 
were valued at £2.5 million. Fertilisers 
earned £3.5 million. Because of the fuel 
shortage, substantial exvort sales of 
methanol ‘were lost and sales of ammonium 
nitrate were dwindling due to the shortage 
of sheet steel for drums. Since the world 
shortage of sulohur had become acute the 
company had been asked to cut its pro- 
duction of sulphuric acid by one third. 
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* PERSONAL .- 





The Council of the Institute of Metals 
has announced that Mr. CHRISTOPHER 
SMITH, works superintendent at James 
Booth and Co., Ltd., Birmingham, has been 
awarded the W.H.A. Robertson medal for 
his paper on ‘‘ The Extrusion of Alumi- 
nium Alloys.’’ Proressor G. V. Raynor, 
professor of metal physics at the Univer- 
sity of Birmingham is to receive the Walter 
Rosenhain medal (first award) for “ out- 
standing contributions in the field of 
physical metallurgy, in connection with our 
knowledge of the constitution and forma- 
tion of alloys.’’ 

Mr. Smith was educated at King 
Edward’s Grammar School, Aston. He 
began as a laboratory assistant at the 
works of James Booth and Co. and was 
chief metallurgist for 15 years. He was 
appointed works superintendent at the be 
ginning of this year. He is a Fellow of 
the Institution of Metallurgists. 

Professor Raynor has held his appoint- 
ment since 1949. For ten years he was 
lecturer and demonstrator in inorganic 
chemistry at Oxford University. 


The Institute of Metals 
Medal was awarded to Dr. 
Wiu1am DrAMonpD, vice - president and 
general manager of The Consolidated 
Mining and Smelting Company of Canada, 
Ltd., Trail, B.C., Canada, in recognition 
of his outstanding services to the non- 
ferrous metal industries in connection with 
researches on differential flotation as 
applied to the complex Sullivan ore, and 
as manager of the largest combined copper 
and lead producer in the world. 


Dr. E. U. Connon, director of the 
National Bureau of Standards, was elected 
president of the Philosophical Society of 
Washington at its annual meeting in 
December. The doctor was also in the 
early part of last year awarded the honor- 
ary degree of Doctor of Sciences at the 
University of Delhi. India, and the New 
Mexico School of Mines, New Mexico. In 
the latter part of the year he was also 
elected a corresponding member of the 
Royal Swedish Academy of Engineering 
Sciences. 


(Platinum) 
RANDOLPH 


The highest honour awarded by the 
Textile Institute is shortly to be conferred 
on Proressor J. B. SpeaKMAN, D.Sc., 
F.R.I.C., F.T.I., Professor of Textile In- 


dustries at Leeds University. On 18 April, 
at the Annual General Meeting of the Insti- 
tute, Professor Speakman will be awarded 
the Honorary Fellowship of the Textile 
Institute, in recognition of his outstanding 
contributions to the chemistry and physics 
of wool fibres and protein fibres generally. 
The award of the Institute’s Honorary 
Fellowship is made in recognition of major 
advances in textile technology or science, 
achieved as a result of applied ingenuity 
over a period of years. Although the first 
award was made as long ago as 1928 there 
have only been nine previous recipients. 


Dr. F. S. Gorruw, M.D., M.R.C.P., 
F.R.C.S., B.Sc., has been appointed deput 
medical ‘director of the Evans Biological 
Institute at Runcorn. Dr. Gorrill qualified 
from Kings College, London and Charing 
Cross Hospitals. From 1942-1945, as a 
Lieutenant-Colonel, he was seconded from 
the R.A.M.C. to act as director of research 
at the Australian field experimental station 
connected with chemical warfare. Since 
1946 he has been a lecturer in physiology 
at Kings College and engaged in pharma- 
cological research at the R.C.S. 


Mr. W. C. F. HessenserG, M.A., F.1I.M., 
has been appointed deputy director of. the 
British Iron and Steel Research Associa- 
tion, of which Sir Charles Goodeve, F.R.S., 
is director. Mr. Hessenberg has been head 
of the Association’s Mechanical Working 
Division since March, 1947, and retains this 
position. 


The Institute of Physics announced the 
election on 18 January of three Fellows 
and 18 Associates. The Fellows were: 
E. Jones (Ardrossan, Ayrshire); N. F. 
Roserts (Australia), and E. D. Trovur 
(Wisconsin, U.S.A. 

The Associates included F. Bryant (Aus- 
tralia); P. A. Lee, E. A. G. SHaw (Cana- 
da); G. D. ArcuarpD (Reading); R. W. Barn 
(Farnborough); A. G. Bastin (London); 
A. G. Durerporn (Gidea Park); O. C. Gay 
(Hull), S. Geppes (Glasgow); J. B. Hone- 
son (Bournemouth); D. H. Lucas (Little 
Bookham); J. M. Menzies (Hamilton); 
R. Parker (Nottingham); A. PENNINGTON 
(Newcastle-on-Tyne); M. M. Qurasni 
(Manchester): D. W. Stimminc (Glasgow); 
F. Sterry (Harwell); T. B. THomas (New- 
castle-on-Tyne). 
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Next Week’s 





MONDAY, 5 FEBRUARY 


The Chemical Society 
Exeter: Washington S.nger Labora- 
tories, 5 p.m. Prof. E. D. Hughes: “‘ The 
Chemistry of Carbon and Silicon.” 
Society of Chemical Industry 


London: London School of Hygiene and 
Tropical Medicine, Kevvel Street, W.C.1, 
6.30 p.m. Dr. R. O. Gibson: “ The Re- 


covery of Bromine from Sea Water.” 


Oil and Colour Chemists’ Association 
Hull: Royal Station Hotel, 7 p.m. 
W. H. Ritchie: ‘‘ Fungicides in Paint.” 
Royal Society of Arts 
London: John Adam Street, Adelphi, 
W.C.2. Cantor Lecture by Sir Godfrey 
Ince: ‘‘ Training for Industry and the 
Professions,”’ 
Pharmaceutical Society 
17 Bloomsbury Square, W.C.1 
7.30 p.m, Dr. Timmerman: ‘“ The 


5 
Work of the World Health Organisation.”’ 


London: 


TUESDAY, 6 FEBRUARY 
Royal Institute of Chemistry 
Edinburgh : Biochemistry Lecture 
Theatre, Treviot Place, 7 p.m. Dr. J. 
Taylor: ‘‘ Avvlication of Exothermic Solid 


Reactions to Jet Propulsion and Industrial 
Purposes.”’ 


Institution of Chemical Engineers 

London: Burlington House, Piccadilly, 
W.1, 5.30 v.m. _Prof. F. H. Garner and 
S. R. M. Ellis: ‘‘ Applicability of Vopour- 
Liquid Equilibria to Extractive Distilla- 
tion.’ 

Society of Public Analysts 

London: 4 Grosvenor Gardens, S.W.1, 
6.30 p.m. Three Papers: ‘‘ X-Ray 
Analysis.”’ 

Institute of Metals 

Swansea: University College, Singleton 
Park, 6.30 p.m. M. Roddan: ‘ Oil Fuel 
in the Non-Ferrous Metal Industries.” 


WEDNESDAY, 7 FEBRUARY 


Society of Public Analysts 
London: Burlington House, Piccadilly, 
J.1, 7 p.m. Three Papers including 
‘ Inorganic Chromatography on Cellulose, 

puite IV and V.’ 


The Chemical Society 
Belfast : Lecture Theatre, Department of 
Agriculture, Queen’s University, 7.30 p.m. 
A. Fowler Williams and M. Kaufman: 
*“A New Monomer: Acenaphthylene, 
its Polymers and Co-Polymers.”’ (Jointly 


with RIC and Plastics Group of SCT.) 
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Events 


THURSDAY, 8 FEBRUARY 
Royal Institute of Chemistry 





Bristol: Chemical Department, The 
University, Woodland Road, 7 p.m. Prof. 
E. L. Hirst: ‘‘ The Structural Relation- 


shivs in the Group of Cell Wall Polysac- 
charides.”’ 

Hu'l: Royal Station Hotel, 7 p.m. Prof. 
J. W. Cook: ‘‘ The Development of 
Chemistry in the University of Glasgow.”’ 

London: Acton Technical College, High 
Street, Acton, W.3, 7.30 p.m. Dr. C, C. 
Hall: ‘‘ Synthetic Liquid Fuels.” 

Falkirk: Lea Park Rooms, 7.30 p.m. 
Dr. Mowbray Ritchie: ‘‘ Photo-Reactions 
in the Solid State.’’ 


The Chemical Society 

Liverpool: Chemistry Lecture Theatre, 
The University, 4.30 p.m. Prof. R. G. W. 
Norrish: ‘‘ Some Recent Developments in 
Photo-Chemistry.”’ (Jointly with RIC, 
SCI and BAC.) 

Nottingham: The University, 6.30 p.m. 
Prof. R. P. Linstead: ‘‘ Organic Syntheses 
at Anodes.”’ 

Incorporated Plant Engineers 

Newcastle: Royal Turks Head Hotel, 
Grey Street, 7.30 p.m. Film Show and 
Discussion: ‘* Steam, CO. and Draught.’’ 

The Royal Society 

London: Burlington House, Piccadilly, 
W.1. 4.30 o.m. Paver by E. J. Burge and 
read by L. C. Jackson: ‘‘ The Thickness 


of the Helium Film.”’ 
Institute of Metals 
London: 4 Grosvenor Gardens, S.W.1, 


7 p.m. EK. W. Colbeck: “‘ 


f Urani if The Metallurgy 
of Uranium. 


FRIDAY, 9 FEBRUARY 


Royal Institute of Chemistry 

Wolverhamvton: Technical College, 6.30 
p-m. Prof, Blackett: ‘‘ Operational Re 
search.”’ 

Oil and Colour Chemists’ Association 

Liverpool: Chemistry Lecture Theatre, 
Liverpool University, 6.30 p.m. Prof. T. P. 
Hilditch: ‘‘ The Chemistry of Stand Oil 
Formation: Some Facts and Fancies.”’ 

The Chemical Society 

St. Andrews:. Chem‘stry Department, 
United College. 5.15 p.m. Prof. M. G. 
Evans: ‘“‘ The Formation and Reactions of 
Free Radicals Produced. by Photo-Excita- 
tion.’’ (Jointly with St. Andrew’s Univer- 
sity Chemical Society.) 
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- OVERSEAS . 





German Patent Rights 

Reports to hand from Bonn, the West 
German capital, state that the French 
Government intends to offer old German 
Paient rights freely for the time being to 
the signatories of the London Agreement 
of 26 July 1946. 

Switzerland Exporting More 

According to Swiss official exvort trade 
statistics for December 1950, the value of 
exports of chemicals, pharmaceuticals, 
dyestuffs and cosmetics (in million Swiss 
franc s) rose from 57.5 in November last to 
61.8 in December. Dyestuffs and indigo 
shipments again occupy the leading posi- 
tion with 26.5 (24.2), followed by pharma- 
ceutical products shipments of which 
amounted to 21.8 (20.7). Exports of indus- 
trial chemicals increased from 9.6 to 10.5 
and perfumery products from 3.2 to 3.9. 

Carnauba Wax Output Up 

Brazil’s carnauba wax outnut amounted 
to 7003 tons worth Cr$224.32 million 
during the first half of last year—an in- 
crease of 1270 tons over the corresponding 
period of 1949. This devclsguanes is 
significant in view of the efforts made to 
revlace this wax by synthetic products. 
Prices per ton rose towards the end of the 
year to over Cr$32,000. 


New Uses for Terramycin 

A United States Naval Medical Research 
Unit announced in Cairo on 22 January 
that terramycin has for the first time been 
found effective in the treatment of typhus 
fever and acute amoebic dysentry. After 
describing the experiments with terra- 
mycin, the unit emvhas'sed that many 
hundreds more cases would have to be 


. studied before the efficacy of the drug 


could finally be ascertained. Cases studied 
so far were too few to justify any more 
definite claim than that the use of terra- 
mycin was “ very promising.’ 
U.S. Gas-Synthesis Plant 

The U.S. Devartment of the Interior has 
announced that the major construction 
contract on the U.S. Bureau of Mines gas- 
synthesis demonstration plant at Loui- 
stona, Missouri, has been completed. The 
n'siit, which is the first of its type in the 
U.S., was built as vart of a research pro- 
gramme to investigate and develop liquid 
fuels. It will convert coal to oil by means 
of a modified F’scher-Tropsch process and 
the outvut will be between 80 to 100 
barrels a day. Integrated operations are 


expected to begin early this year, although 
there is still some work to be done before 
the plant is ready to start production. 


Colombian Import Regulations 

The Colombian authorities have added 
the following articles to the list of imports 
to be paid for at the official rate of ex- 
change: Sulphate of antimony (black), 
chlorate of barium, boric soda, workmen’s 
protective spectacles and masks, and 
alloys. 

Australian Scheelite Sought 

A long term contract has been offered 
by the United States Government for sup 
plies of Scheelite from King Island, in Bass 
Strait. Mr. A. R. Bruhm, managing 
director of King Island Scheelite, Ltd., 
which controls the mines, will go to the 
U.S.A. to discuss details and, if plans are 
satisfactory, to conclude an agreement. 
King Island has the largest known deposit 
of scheelite in the world. This year the 
company expects to produce over 1000 tons 
of the metal. 

French Cardboard Containers 

The shortage and high cost of metal con- 
tainers has led to an increased use of card 
board containers by French chemical 
manufacturers. Containers with a capacity 
of up to 200 litres have been manufac- 
tured; a plastic surface treatment gives 
protection against mechanical and chemi- 
cal action. A_ special tariff has been 
granted by the French railways for con- 
tainers of this type. 


Chilean Iron Project 


The Chilean Committee of Economic De 
velopment has now publshed its revort on 
the Paz de Rio iron works project. The 
committee considers it desirable that the 
country should be able to count upon 
nationally-produced supplies of iron and 
steel, but the project as at present devised 
cannot be afforded. It therefore recom- 
mends reducing the project to more modest 
proportions until the success of the enter- 
prise is assured. A vlan of develooment on 
these lines had already been put forward 
by the Salem Engineering Company and 
it is proposed to adovt it. The new plan 
is stated to call for an initial investment 
of U.S. $20 millions, comvared w:th U.S. 
$50 millions for the original provosal, and 
on the new basis it is confidently exvected 
that the international Bank for Recon- 
struction and Development will be pre 
pared to assist with a loan, 
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Law and Company News 


Commercial Intelligence 


The following are taken from the printed reports, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
= that every Mortgage or Charge, as described 
erein, shall be registered within 21 days after its 
creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every 
company shall, in making its Annual Summary, specify 
the total amount of debt due from the company in 
respect of all Mortgages or Charges. The following 
Mortgages or Charges have been so registered. In each 
case the total debt, as specified in the last available 
Annual Summary, is also given—marked with an *— 
followed by the date of the Summary, but such total may 
have been reduced.) 


BurrowirTe Exptosives, Lrp., Liskeard. 
(M., 3/2/51). 18 December, mortgage 
and charge, to Midland Bank, Ltd., secur- 
ing all monies due or to become due to the 
bank; charged on land and premises at St. 
Pinnock and Laureath comprised in a lease 
dated 16 January, 1942, with machinery, 
fixtures, etc., also a general charge. *£2215 
bankers. 15 December, 1949. 


W. H. Goy, Lrp., London, S.W., chem 
ists. (M., 3/2/51). 14 December, charge, 
to Westminster Bank, Ltd., securing all 
moneys due or to become due to the bank; 
charged on 17 Battersea Rise, Battersea. 
*Nil. 18 May, 1950. 


Satisfaction 


Wines (Cuemists), Lrp., London, E.C. 
(M.S., 3/2/51). Satisfaction 19 December, 
£2000, etc., registered 23 November, 1948. 


Receiverships 
TuRKDEAN, Lrp., Turkdean Manor, 
Northbeach, Cheltenham.—Mr. H. E. 
Traylen, Thames House, Queen Street 


Place, London, E.C.4, was appointed re- 
ceiver on 6 January, 1951, under powers 
contained in debenture dated 14 March, 
1950. 


TURKDEAN DEVELOPMENT, Ltp., Turk- 
dean Manor, Northbeach, Cheltenham.— 
Mr. H. E. Traylen, Thames House, Queen 
Street Place, London, E.C.4, was appointed 
receiver on 8 January, 1951, under powers 
contained in debenture dated 27 February, 
1950. 

Wiuu1am Toocoop, Lrp., 5 St. Norbert 
Road, London, S.E.4.—Mr. W. H. Durlac, 
River Plate House, Finsbury Circus, Lon- 
don, E.C.2, was appointed receiver and 
manager on 12 January, 1951, under 
powers contained in debenture dated 29 
March, 1949. 


Increases of Capital 


The following increases of capital have 
been announced: B.G.P. (Cosmetics), 
Lrp., from £1000 to £2000; ARNOLD M. 
Ger, Lrp., from £50,000 to £75,000; Pow- 
LINGS Patent Processes, Ltp., from 
£10,000 to £20,000; Harker Sracc, L7p., 
from £50,000 to £75,000; DyEquick Pro- 
Ducts, Lrp., from £1000 to £10,000. 





Changes of Name 


The following changes of name have been 
announced: J. MaNncEer & Sons, Lrp., to 
J. Mancer (HoxipinGs), Lrp.; SANDERSTEAD 
CuemIcaLs, Ltp., to ALLUVIAL & GENERAL 
InpusTrRIEs (Lonpon), Lrp.; LONDON AND 
SuBURBAN DrucG Stores, Lrp., to Cyrm. 
Foux ENTERPRISES, LTD, 





New Registrations 


J. Mair, Ltd. 

Private company.  (490,846.) Capital 
£1000. Consulting, analytical, manufactur- 
ing, pharmaceutical and general chemists, 
etc. Directors: J. Mair and S. G. D’Eath. 


Reg. office: 93 Katherine Road, East 
Ham, E.6. 

Harvyn Products, Ltd. 
Private company. (490,842.) Capital 


£2000. Manufacturers of and dealers in 
plastic and thermo-plastic materials, sub- 
stances and compositions, modelling and 
moulding materials, etc. Directors: R. G. 
Cooke and A. W. M. Hartley. Reg. office : 
la Harrington Road, South Kensington. 


McConnell & Brett, Ltd. 


Private company. (490,852.) Capital 
£100. Wholesale manufacturing or retail 
chemists and druggists, etc. Director: 
John E. Crowe. Reg. office: 880 Grimes- 
ihorpe Road, Sheffield, 4. 





New Mond Nickel Appointments 


The Mond Nickel Company, Ltd., has 
announced that Mr. L. H. Cooper has been 
appointed chairman and Mr. L. K. Brind 
ley, managing director. Mr. G. Archer 
and Mr. A. Parker Hague continue as 
directors, and Mr. I. A. Bailey, Dr. L. B. 
Pfeil and Dr. A. G. Ramsay have also 
been appointed directors. 
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The Stock and Chemical Markets 


4 ig extent of the rearmament pro- 
gramme, and a probable large increase 
in taxation has resulted in continued 
caution in markets. Rearmament shares 
were an exception, but industrials gener- 
ally were inclined to ease. Sentiment was 
also affected by the fresh rise in metal and 
commodity prices and by wider recognition 
that indusiry faces shortages of many 
essential materials owing to priority 
requirements of rearmament. 

There are still many higher dividend 
estimates current in the market, although 
these relate mainly to companies whose 
results are due to be announced before the 
next Budget. It is pointed out that there 
are a fair number of industrial shares which 
offer quite attractive yields on the basis 
of last year’s dividends. It is also con- 
tended in some quarters that with prices 
of metals, commodities and materials still 
rising, it is only logical that the equity or 
ordinary shares of industrial companies 
should participate in the general rise, 
which, of course, reflects the inflationary 
trends now in evidence. 

Best levels have not been fully held, but 
shares of chemical and kindred companies 
showed numerous further gains, although 
they were mostly small on_ balance. 
Imperial Chemical have moved up further 
to 44s. 14d., on expectations that the 10 
per cent dividend will be maintained. 
Monsanto showed renewed firmness at 
52s. 6d. on higher dividend talk in the 
market, Fisons were better at 25s. 9d. with 
Albright & Wilson 5s. shares higher at 
15s. 103d. 

Brotherton were 21s. 6d., Boake Roberts 
81s. 6d. and F. W. Berk 2s. 6d. shares were 
12s. 9d., Bowman Chemical 4s. shares were 
5s. 6d., and Amber Chemical 2s. shares 
around par. Pest Control 5s. shares were 
7s, 83d. and L. B. Holliday 44 per cent pre- 
ference, 7s. 3d. Laporte Chemicals 5s. 
units were an active feature up to the 
higher level of 11s. 6d., while W. J. Bush 
have changed hands up to 90s. 6d. and 
Burt Boulton & Haywood around 27s. 6d. 

On the other hand, British. Aluminium at 
42s. 8d. lost a small part of a further rise, 
and United Molasses eased to 56s. 4$d., 
although the market is continuing to talk 
of share bonus prospects. The 4s. units 
of the Distillers Co. have ‘remained firm 
at 20s. 103d. and Associated Cement were 
steadier at 87s, 3d. 

British Oxygen were good up to 95s. 3d. 
on market talk of higher dividend possibili- 
ties despite the increased capital. General 
Refractories, at 24s., were also better in 


response to higher dividend hopes. United 
Glass Bottle, at 82s. 6d., were higher again, 
helped by the market assumption that 
sooner or later there will be either a divi- 
dend increase or a share boi us. Triplex 
Glass at 26s. 8d. were firm. Turner & 
Newall have been less active, but at 
89s. 6d. held most of their recent big rise. 

Glaxo Laboratories, at 62s, 3d., lost part 
of an earlier rise. Shares of companies 
connected with plastics have been easier, 
with British Xylonite at 85s., British 
Industrial Plastics 2s. shares 7s., and 
Kleemann 12s. 9d. 

Oils lost part of earlier gains, Shell 
easing to 80s. and Anglo-Iranian to £53. 





Market Reports 


_ Lonpon.—There has been little change 
in the overall position of the chemical 
markets during the past week, dealers 
again reporting a pressure for supplies 
and difficulties in meeting the immediate 
needs of consumers. Buying orders for 
caustic soda, soda ash and the phosphates 
of soda have been on a heavy scale both 
for home and export account, and the soda 
products generally are finding a ready 
outlet. A strong undertone persists in the 
potash chemicals section with spot offers 
restricted. There has been an active 
demand for the white and red leads at 
unchanged rates, and acetic acid, acetone 
and formaldehyde are in active request. 
In the coal tar products market, pitch con- 
tinues to be in strong request from home 
and, Continental users, and in other sec- 
tions of the market trade is brisk with few 
offers available for prompt delivery. The 
naphthalenes are firm with the price of 
crude whizzed dearer. The demand for 
American duty-free cresylic acid is un- 
abated. 


MANCHESTER.—Prices maintain a very 
firm undertone in virtually all sections of 
the Manchester chemical market. A num- 
ber of lines are still scarce as a result of 
the marked shortage of raw materials and 
there is no indication of an early improve- 
ment in this respect. The position is 
having its effect on operations at consum- 
ing works. There has been a steady call 
for deliveries of the alkalis and other heavy 
products and there has been no lack of 
new business offering on both home and 
export accounts. Fertilisers are mostly 
meeting with a steady demand and active 
conditions continue to be reported in most 
of the tar products. 
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Patent Processes in the Chemical Industry 


The following information is prepared from the Official Patents Journal. Printed copies of specifications accepted will 
be obtainable, as soon as printing arrangements permit, from the Patents Office, Southampton Buildings, London, W.C.2, 
at 2s. each. Higher priced photostat copies are generally available. 


Complete Specifications Accepted 


Surface-treated silicon dioxide.—B. F. 
Goodrich Co. June 9 1948. 647,311. 

Process for the manufacture of urea- 
formaldehyde resins.—Beck, Koller & Co. 
(England), Ltd. Feb. 12 1948. 648,354. 

Condensing zinc vapour.—New Jersey 
Zinc Co. Dec. 29 1948. 648,529. 

Copper tin alloys.—E. Clifford & Son, 
Ltd., W. Allcock, and S. Downing. June 
11 1949. 647,859. 

Process for the manufacture of salts of 
physiologically active, nitrogenous bases.— 
Allen & Hanburys, Ltd., and C. J. East- 
land. March 24 1949. 647,861. , 

Treatment of peat for the production of 
wax and oxalic acid.—G. H. C. Leaf, and 
D. Hastings. Sept. 14 1949. 647,693. 

Method of recovering potassium salts as 
potassium carbonate from the waste liquor 
of fermentation industries.—Naamlooze 
Vennootschap Zuidnederlandsche Spiritus- 
fabriek. Nov. 3 1948. 647,866. : 

Method and apparatus for carrying out 
catalytic reactions.—J. T. Tyson (Standard 
Oil Development Co.). Sept. 29 1949. 
647,697. j 

Magenta coloured phenazonium dyestuff 
photographic images by colour develop- 
ment.—General Aniline & Film Corpora- 
tion. Dec. 14 1948. 647,638. 

Cobalt chromium nickel base alloy.— 
Elgin National Watch Co. May 17 1946. 
647,819. 

Copper tin alloys.—C. Clifford and Son, 


Ltd., W. Alleock, and S$. Downing. June 
11, 1949. 647,877. ae) 
Manufacture of stilbene derivatives.— 


Lever Bros. and Unilever, Ltd., L. N. 
Savidge, and R. Thomas. March 25, 1948. 
647,759. 

Purification of glycerol solutions.—J. K. 
O. H. Holmberg. Jan. 20 1947. 647,884. 

Injector device, for raising liquids con- 
taining matter in suspension.—E,. Ventura. 
Jan. 31 1947. 648,004. 

Process of repairing luminescent magne- 
sium titanate.—Philips Lamps, Ltd. March 
4 1947. 648,005. 

Process and apparatus for the manufac- 
ture of zinc oxide.—Union Oxides (Pro- 
prietary), Ltd. March 17 1947. 647,887. 

Copolymers of vinyl chloride and vinyli- 
dene chloride and method of forming same. 
—RB. F. Goodrich Co. July 28 1947. 647.896. 

Process for the coloration of textile 
materals of organic derivatives of cellulose. 

-H. C. Olpin, and E. Stanley. July 26 
1948. 647,897. 


Process of producing a levulose-contain 
ing syrup.—Corn Products Refining Co. 
Dec. 29 1944. 647,881. 

Process for the production of emulsions, 
dispersions and solutions of methacrylic 
ester co-polymers.—Vinyl Products, Ltd., 
J. E. O. Main, and H. Watson. Jan. 12 
1948. 648,001. 

Coloration of textile materials.—H. C. 
Olpin, and E. Stanley. July 26 1947. 
647,898. 

Process for the catalytic conversion of 
hydrocarbon oils.—Universal Oil Products 
Co. Aug. 6 1947. 647,902. 

Separation of close-boiling alcohols from 
aqueous liquid mixtures by distillation.— 
Standard Oil Development Co. Aug. 7 
1947. 647,908. 

Method of and apparatus for processing 
fibrous pulp for paper-making.—Price Bros. 
& Co., Ltd. Aug. 7 1947. 647,905. 
Apparatus for drying or calcining mater 


ials. P, Spence & Sons, Lid., and D. De 
Rycke. Aug. 18 1948. 647,958. 

Plastic compositions suitable for use in 
making dilatable sealing elements.— 
British Thomson-Houston Co., Ltd. Aug. 
14 1947. 647,907. ; 


Methods of producing purifying media 
for liquids.—J. J. Naugle. Sept. 23 1947. 
647,910. 

_Lubricating compositions and prepara- 
tion of polymers for use therein.—N.V. Dc 


Bataafsche Petroleum Maatschappij. Oci. 
3 1947. 647,911. 

Process for the separation of finely 
divided solids from mixtures thereof.- 
Standard Oil Development Co. Oct. 20 


1947. 647,914. 
Synthetic resin films and 
making same.—A. H. Stevens. (Firestone 
Tyre & Rubber Co.). Dec. 18 1947. 647,970. 
Preparation of isopentenyl propyl! ketone. 
—United States Rubber Co. Dec. 19 1947. 
647,971. 

Apparatus for the determination of dele 
terious vapours in gas or air.—Forsvarets 
Forskningsanstalt. Dec. 31 1947. 647,921. 

Processing photographic light-sensitive 
material.—Kodak, Ltd., A. Batley, E. R. 
Davies, and G. I. P. Levenson. March 9 
1949. 647,922. 

Use of silicyl esters as water repelling 
compositions.—D. A. W. Hill, C. Shaw, 
and W. E. Langrish-Smith. March 8 1949. 
647,923. 

Manufacture of salts of 2:1 
naphthoic acid.—E. B. Higgins. 
1949. 647,981. 
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PATENT PROCESSES 
continued from page 224) 

Extraction and purification of an anti- 
biotic.—Wellcome Weaedetion, Ltd., C. G. 
Pope, and W. M. Duffin. April 27 1949. 
647 ,925. 

Extractive distillation with salt solu- 
tions.—Standard Oil Development Co. 
June 15 1948. 647,927. 

Apparatus for use in determining the 
moisture content of textile materials.— 
J. L. Shaw. Nov. 4 1949. 647,990. 

Production of hollow glass articles.— 
British Thomson-Houston Co., Ltd., A. E. 
Dale, and J. E. Stanworth. Oct. 20 1949. 
648,037. 

Manufacture of steel and other metal 
shells having a lining of a non-ferrous 
metal.—H. L. Brownback. Nov. 16 1948. 
648,069. 

Burning of cement, lime, ores and the 
like—C. E. Every (F. L. Smidth & Co. 
Aktieselskabet). Nov. 18 1948. 648,085. 

Vegetable fertilisers and method of pro- 
ducing the same.—C. J. Dew. Aug. 31 
1949. 648,102. 

Glass compositions.—British Thomson- 
Houston Co., Ltd., J. E. Stanworth, and 
A. E. Dale. Sept. 14 1949. 648,114. 

Machines for distributing insecticides 
and the like.—L. C. Pearch. Nov. 29 1949. 
648,127. 

Manufacture of 2:83 hydroxynaphthoic 
acid.—_E, B. Higgins. March 81 1949. 
647,997. 

Application of fertilising and other 
materials to land surfaces.—P. L. Temple. 
Dec. 18 1947. 648,000. 

Manufacture of organo-halosilanes.— 
Dow Chemical Co. July 22 1947. 647,940. 


ALTRINCHAM JUTE LTD. 


Sacks and Bag Merchants and Manufacturers. 
Buyers and Sellers of used jute sacks for 
Home and Export for all purposes 
25, VIADUCT ROAD, BROADH*ATH, ALTRINCHAM, 
CHESHIRE. Te/. : ALTRINCHAM 4360 























| RESEARCH GLASS APPARATUS 
HIGH VAC. TAPS 








Standard Ground Joints | 
Silica, Porcelain, Rubber and | 
| Graduated ware. | 





THE SCIENTIFIC GLASS BLOWING CO. | 


Sole Add—\2-14 Wright Street, 
Oxford Road, Manchester, 15. 
Telegrams : SOXLET M/C. Telephone : ARD. 1425 























AB BOFORS, NOBELKRUT 


can now offer for prompt shipment :— 


PROCAINE 
HYDROCHLORIDE 
B.P. 


In addition, their wide range of other 
Chemical and Pharmaceuical products 
include :— 

Para Dichlorobenzene + Ortho-Toluene 
sulphonamide Para-Toluene sulpho- 
chloride * Para Amino benzoic Acid B.!’. 
2.4 Dinitro toluene - Ortho Toluidinc 
Chloramine T * Para Nitro benzoic Acid. 
Saccharin - Benzocaine B.P - Formalde- 
hyde, etc., etc. 


AB BOFORS, NOBELKRUT 
BOFORS — SWEDEN 


Write for samples and prices to the Sole 
Selling Agents: 


GUEST INDUSTRIALS LTD. 


Raw Materials Division 


81, Gracechurch Street, London, E.C.3 

Telephone: MANsion House 5631 (16 lines) 

Telegrams: Guestind, London. Sub-Agent: 

in Scotland; H. M. Roemmele & Co. Ltd., 

65 West Regent Street, Glasgow, C.2. Sub- 

Agents in Australia: John Beith & Co. Pty 
Ltd., Melbourne and Sydney. 


Gel 


Stavice 








A Harris and Dixon Company 
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RUIGAIES 


“WESTON” Type 
Centrifugals 


Available in single units or in Batteries. 


Self-contained, electrically or belt 
driven, 


Baskets arranged for bottom discharge. 
Special feed arrangements if desired. 


Baskets and casings of non-corrosive 
materials. 


Structures to suit any requirement 
Speed to suit requirements of product. 
Sizes from 30in, to 48 in. dia, 

i Early delivery. 











MANLOVE, ALLIOTT =» Ce. 


BLOOMSGROVE meek ; INGHAM 


— WHITEHA 
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APPLICATIONS are invited by the MINISTRY OF 
SUPPLY for unestablished appointments in Tropical 
Testing Establishment, Port Harcourt, .Nigeria. 


1. SENIOR SCIENTIFIC OFFICER, to lead a group 
of Physicists and Engineers studying the effects of 
tropical conditions on Service materials and equipment. 

Candidates must be at least 26 years of age, have a Ist 
or 2nd Class Honours Degree, or equivalent, in Physics 
or Electrical Engineering, and experience of radio 
communications or of methods of physical and mechanical 
testing. (REFERENCE A.23/51A.) 


2. SCIENTIFIC OFFICER, to-work on analytical or 
biochemical investigations ¥ deterioration of equipment 
under tropical conditions. Candidates must have a Ist 
or 2nd Class Honours Degree, or equivalent, in C hemistry, 
with experience of Micro-analysis or Biochemistry. 
(REFERENCE F.53/51A.) 


3. EXPERIMENTAL OFFICERS or ASSISTANT 
EXPERIMENTAL OFFICERS, to assist in the work 
described above. Candidates must have minimum 
qualification of Higher School Certificate, or equivalent, 
with either (a) Biology as a —- subject and 
preferably experience in Mycology and/or Entomolegy 
or (b) Physics ‘as a principal subject (equivale nt 
qualification in Electrical Engineering acceptable), 
preferably with knowledge of radio and experience of 
performance testing of communications equipment ; or 
(c) Chemistry as a principal subject, preferably with 
knowledge of Physics or Physical Chemistry. For this 
post experience of Analytical Chemistry jis essential. 
(REFERENCE G.13/51A.) 

Candidates for posts under 3 will not normally be 
considered for the Experimental Officer grade under 
28 years of age. 

Posts are open to men only. Appointments are for an 
initial tour of eighteen months, but further tours may be 
arranged by mutual agreement. Consideration will be 
given to further employment in U.K. at end of service in 
West Africa. Salaries will be assessed on age, 
qualifications and experience within following ranges : 

Senior Scientific Officer £700-£900 
Scientific Officer £400-£650 


Experimental Officer ; ; £525-£675 
Assistant Experimental Officer £230 (at age 18) 
£490 


A Foreign Service Allowance (exempt from Income 
Tax under P.A.Y.E.) is payable in addition, varying 
from £200 to £350 per annum, according to marital 
status and is liable to alteration in the light of expe rie nce. 
8.8.0. and 8.0. posts carry benefits of F.S.8.U 

Application forms obtainable from Ministry of Labour 
and National Service, Technical and Scientific Register 


(K), York House, Kingsway, London, W.C.2., quoting 
APPROPRIATE REFERENCE NUMBER. 
Closing date, 2nd March, 1951. 
H.Q.984-20 1/50 EL. 
INDUSTRIAL CHEMICALS, with 


BUYER OF 
experience and extensive connections with the 
British Manufacturers, required by The City Exporters. 
Age not over 45. Knowledge of Continental sources of 
supply an advantage, but not essential. Good salary for 
the right applicant. Box C.A. 2978, THE CHEMICAL AGE, 
154, Fleet Street, London, E.C.4. 


ICRO-ANALYST, aged 23-30, required by large 

firm in South West London, for work .involving a 
wide range of micro-analytical techniques. Applicants 
should have had at least three years’ experience in this 
field and a sound academic training. This post is 
progressive and pensionable. Write Box F 5257, A. K. 
ADVG., 212a, Shaftesbury Avenue, W.C. 


(CHEMISTS (MALE) are required for service in th 

Armament Supply Department of the Admiralty 
Candidates must be willing to serve at Caerwent (Mon.), 
Holton Heath (Dorset) or Bath (Somerset). 

Candidates; must have an honours degree in chemistry 
or chemical enzineering and at least three years approved 
experience in a factory or industrial laboratory, or 
associateship of the Royal Institute of Chemistry and 
have a total of at least three years approved experience 
in a factory or industrial laboratory ,or Corporate Member- 
ship of the Institution of Chemical Engineers, particular 
regard being paid to chemical engineering qualifications 

Salary range £448 (at age 25)—£720. A successful 
candidate will enter at a point within this range appro- 
priate to his experience and qualifications. His initial 
appointment will be on an unestablished basis, but 
subject to age, he will be able to compete for any 
established appointments that arise. The Officers in 
Charge at Caerwent and Holton Heath will give a 
successful candidate every possible assistance towards 
the provision of accommodation in the neighbourhood 
of his appointment. 

Write quoting F.297/50A to Ministry of Labour and 
National Service, Technical and Scientific Register 
(K) York House, Kingsway, London, W.C.2., for appli- 
cation forms which must be returned by 26th February 
1951. Original testimonials should not be forwarded 
H.Q.632-21 1/51 E.H 


DESIGN ENGINEERS, with B.Sc. Degree in Mechanica! 

Engineering or equivalent, and not over 40 years of 
age, are —— by The Bahrein Petroleum Company, 

mited. rience to have been in design of Oil 
Refineries, a tar, chemical! distillation or similar plants, 
involving electrical and steam systems, pressure vessels, 
fractionating columns, heat exchange and pumping 
equipment. Salaries according to qualifications and 
experience, plus kit allowance. Provident Fund. Free 
board and air-conditioned accommodation, medical 
attention. Low living costs. Two-year agreements with 
paid leaves and transportation. Write, giving full par- 
ticulars of age, education and experience, to Box 3785, 
c/o Charles Barker & Sons, Ltd., 31, Budge Row, 
London, E.C.4. 


IL Retinery Contractors handling large contracts for 

Refinery Plant, require CONTRACT ENGINEERS 
in their London Office. Duties involve broad direction 
and co-ordination of all phases of the work, including 
planning, drafting, purchasing, progressing and erection. 
Desirable qualification is previous experience of Refining 
Industry or Heavy Engineering, including a wide 
knowledge ot pumping, heat-exchange equipment and 
instrumentation, and the appointment offers excelient 
prospects to suitable men. Applicapts should write 
fully, stating qualifications, age and experience, to 
Foster Wheeler, Ltd., 3, Ixworth Place, London. S.W.3. 


PHYSICAL CHEMIST. A Graduate, age 35 to 45, 
preferably with a higher degree and _ industrial 
experience, is required by J. & G. Cox, Limited, Glue and 


Gelatine Manufacturers. The individual appointed will 
be expected to master the technical details of manu- 
facture, and the scientific controls used in the industry. 
He will understudy the Technical Director, and there 
will be opportunities for research. Salary according to 
age and experience. Applications should be sent to 
The Director, J. & G. Cox, Limited, Gorgie Mills, 
Edinburgh, 11. 


ACANCIES exist in a variety of fields in large industrial 
laboratories for CHEMICAL ASSISTANTS. Positions 
are well paid and progressive. 


Apply in writing to : 
THE RESEARCH MANAGER, 
LAPORTE a a LIMITED, 
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SITUATIONS VACANT 





PLANT DEVELOPMENT AND PROCESS ENGINEERS, 
qualified in Chemical Engineering or Petroleum 
Refining Technology, required by Bahrein Petroleum 
Company, Limited. Age limit, 25-40. Two-year agree- 
ment periods with passages and paid leaves. Free air- 
conditioned accommodation, board and medical atten- 
tion, kit allowance, low living costs. Salary according to 
experience. Write, with full particulars of age, education, 
experience, to Box 3784, c/o Charles Barker & Sons, Ltd. 
81, Budge Row, London, E.C.4. 


RESEARCH CHEMIST required for work in the 

phosphate and fertiliser fields. Applicants must have 
a degree or the equivalent, together with several years 
experience of chemical research and development 
(inorganic and physical). The successful candidate 
will have the opportunity of gaining some administrative 
experience. The position is permanent and pensionable 
ind will command an initial salary in the range £700- 
£900. 

Apply in confidence to the Personnel Officer, Scottish 
Agricultural Industries Limited, 39, Palmerston Place, 
Edinburgh 12. 


HE Civil Service Commissioners invite applications 

for permanent appointments as ASSISTANT EXPERI- 
MENTAL OFFICER. Interviews will be held shortly after 
the receipt of the completed application form and success- 
ful candidates may expect early appointments. 

The post are in various Government departments and 
divided between following main groups and subjects (a) 
Mathematical and Physical Sciences, (b) Chemistry and 
Metallurgy, (c) Engineering subjects and (d) Miscellaneous 
(ineluding e.g., Geology, Library and Technical Inform- 
ation Services). No vacancies exist at present for 
Biologists. 

Candidates must be at least 17} years and under 26 
years of age (or under 31 for established Civil Servants of 
the Assistant (Scientific) class on Ist August, 1950); 
time spent on a regular engagement in H.M. Forces may 
be deducted from actual age. Candidates must have 
obtained the Higher School Certificate with mathematics 
or a science subject as a principal subject, or an-equivalent 
qualification ; but candidates without such qualifications 
may be admitted exceptionaliy on evidence of suitable 
experience. Higher qualifications will be regarded as an 
advantage to candidates over the age of 20. 

The inclusive London salary scale (men) is £230- 
£490. Salaries for women and for posts in the provinces 
are somewhat lower. Superannuation provision is made 
under the Superannuation Act. 

Further particulars and forms of application from the 
Civil Service Commission, Scientific Branch, Trinidad 
House, Old Burlington Street, London, W.1., quoting 
No. 3068. Completed application forms should be 
returned as soon as possible and must in any case be 
received not later than 31st July, 1951. 
10038/250/JS 


ANTED, YOUNG GRADUATE in Chemistry, to 

assist in research and development of carbon 
manufacturing techniques in large works at Hayes, 
Middlesex. Preference given to candidate with two 
years’ experience in industry. Salary according to 
qualifications and experience. Apply Box C.A. 2979, 
THE CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 





AUCTIONEERS, VALUERS, Etc. 





DWARD RUSHTON, 
(Established 1855). 


SON AND KENYON 





Auctioneers Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY 
York House, 12 York Street, Manchester. 


Telephone 1937 (2 lines) Central, Manchester. 


_FOR SALE _ 


MORTON, SON _ LIMITED, 
- Offer — 
HYDRO EXTRACTORS 
721%. by BROADBENT, all electric, underdriven. 
TWO 48 in., by BROADBENT, all electric, 
underdriven, direct coupled to electric motor, 
steel galvanised baskets, 3-point suspension. 


FOUR 42 in., by WATSON LAIDLAW, all electric, 
underdriven through Vee ropes from flange 
mounted vertical spindle motor, copper tinned 


baskets, 3-point suspension 

TWO 36 in., by BROADBENT, all electric, underdriven 
through Vee ropes from flange mounted vertical 
spindle motor, steel baskets 

TWO 30 in., by BROADBENT, as above. 

TWO 48 in., by BROADBENT, flat belt drive through 
centrifugal clutch from line shaft 

ALL above machines are suitable for 400/3/50 supply and 

complete with cabinet starters. 
THREE 24 in., flat belt drives from fast and loose pulleys. 


PUMPS 


TWO 6 in. Acid-resisting Cast Steel Non-clog Slurry 
Pumps, 10,000 g.p.h. at 150 ft. head ; motorised, 
11 h.p. 

TWO ‘*‘ AQUATHERM ” Pumping Sets, 5 in., 40,000 
g.p.h. at 60 ft. head; direct coupled to 20 h.p. 
motor. 

TEN 2 in. DRYSDALE, all gunmetal, s.s. shaft, 2,500 
g.p.h. at 30 ft. head. 

ONE 3 in. VULCANITE Lined Pump, 20,000 g.p.h. at 


50 ft 
motor 
ALL suitable for 400/3/50 supply. 
NUMEROUS other pumps in stock. 
MORTON, SON & WARD, LIMITED, 
WALK MILL 


MILL, 
DOBCROSS, NR. OLDHAM. 


head ; direct coupled to 15 h.p. electric 


Lancs. 
*Phone Saddleworth 437. 


FOR SALE OR HIRE 

IR PUMPS 6-tool 350 cu. ft. minute diesel portable 

AIR COMPRESSOR, McLaren 6-cylinder electric 
start engine, 4 steel wheels. In condition equal to new, 
1946 CPT 3-tool 160 cu. ft. minute diesel portable 
AIR COMPRESSOR, Dorman 4 DWD engine, on four 
pneumatics. Overhauled. WILLIAM R. SELWOOD, 
CHANDLER’S FORD, HANTS. ‘Phone : 2275 


B.C.S. 
BOILERS 

(A) 5,800 Ibs. per hour self-contained Horizontal 

Multitubular Economic Boiler by Farrar, new 1943 ; 

8 ft. diam. by 14 ft. long over tube plates, 16 ft. 9 in. 

long overall, 100 lbs. working pressure, fitted with 

IVO automatic stokers. 

1320/1760 Ibs. per hour No. 9 size Cochran Vertical 

Multitubular Boiler, new 1930; 5 ft. 3 in. diam. by 

11 ft. 9 in. high, 100 Ibs. working pressure, complete 

with Prior automatic stoker, valves, fittings, etc. 

1250/1650 Ibs. per hour No. 16 size, Ruston Thermax 

Vertical Multitubular Boiler, new 1941; 4 ft. 7 in. 

diam. by 11 ft. 3 in. high, 100 Ibs. working pressure, 

complete with grate for hand firing, fittings and 
mountings, Royles feed regulator, Hotwell tank, 

Weir feed pump, chimney, piping. 

(D) 750 Ibs. per hour Beaver vertical Cross-tube Boiler, 
new 1935, 3ft. 6in. diam. by 9 ft. high, 100 Ibs. 
working pressure; complete with fittings and 
mountings, Royles feed regulator, Weir feed pump, 
piping, etc. 

B.C.S. (ENGINEERS & CONTRACTORS), LTD., 
3, Castle Street, 
Cardiff. 
Tel.: Cardiff 8512/3/4 


(B 


— 


(Cc 


~ 


AST-IRON Sectional TANK, 16 ft. 6 in. by 14 ft. by 

2 ft. 9 in. deep. Flanged bolted plates. 4,000 
gallons. Excellent condition. WILLIAM R. SELWOOD, 
CHANDLER’S FORD, HANTS. ’*PHONE 2275. 
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FOR SALE 


600 


PROCESS PLANT 
ATER-TREATMENT PLANT by UNITED ~——s 
SUGG. LTD., comprising : three 8 ft. diam. 
- Unafilter ” Pressure Filters; two Wallace & 
Tiernan Electrical Chlorinators ; one Sectional 
M.S. Settling Tank, 28 ft. by 24 ft. by 10 ft.; two 
Sectional M.S. Storage Tanks, each 24 ft. by 20 ft. 
by 12 ft. deep. Capacity, 15,000 gals. per hour. 

Available for immediate delivery. 

Two nearly new EVAPORATING AND DISTILLING 
PLANTS by G. & J. WEIR. New 1945. Capacity, 
100 tons each of fresh from salt water in twenty- 
four hours. Evaporators, 6 ft. 9 in. high by 8 ft. 
diam., 10 banks of copper steam coils secured in 
C.1. Header. (Spare coils available.) Each unit 
complete with distiller condenser, 2 ft. diam. by 
4 ft. 10 in. Cooler condenser, 9 in. diam. by 
4 ft. 10 in. One Evaporating Reciprocating 
Steam-driven Combination Pump. Dealing with 
feed discharge and vacuum, and one steam-driven 
Reciprocating Circulating Water Pump. 

Six Type 4 Steam-heated STILLS by MANESTY. 
Capacity, 50 g.p.h. each. Steam cond. 667 Ib. 
per hour each at 20-45 Ib. sq. in. 

GEORGE COHEN SONS & CO., LTD., 
SUNBEAM ROAD, LONDON, N.W.10. 
Tel. : Elgar 7222 and 
STANNINGLEY, NR. LEEDS. 

Tel. : Pudsey 2241. 





CAST-IRON Plate FILTER PRESS. 70 plates each 

30 in. by 30 in. by 23 in., by Macey, Goddard & 
Warner. 

Vertical Egg-ended PRESSURE VESSELS, 5 ft. by 
12 ft. 6 in., 100 Ib. p.s.i., $ in. plate. 

Unused Baird & Tatlock 8-gallon Refractionating 
VACUUM STILL in copper. 

Horizontal Steam Jacketed MIXERS by 
Pfleiderer, 26 in. by 28 in. by 24 in., 
blades, power tilting. 

Heavy Copper Horizontal Vacuum MIXERS, cylindrical, 
from 80 gallons to £00 gallons with motor drives. 

REED BROTHERS (ENGINEERING) LTD., 
REPLANT WORKS, CUBA STREET, 
MILLWALL, E.14. 
*Phone EAST 4081. 


Werner 
double “Z” 


HHARCOAL, ANIMAL and VEGETABLE, hortt- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also tumps ground and granulated ; eatab- 
lished 1830; contractors to H.M. Government.—THOs. 
HILi-JongEs. LTpD., “ Invicta * Mills, Bow Common Lane, 
London, E. Telegrams, ** Hilljones, Bochurch, London,” 
Telephone: 3285 East. 


NUMBER of FRASER Mono Radial PUMPS, type 
P.25, with motors—in excellent condition. Low 
price for quick clearance. Box No. C.A. 2975, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 


*PHONE 98 STAINES 
W.?, P. Fg TIPPING MIXER 25 in. by 25 in. by 20 in. 


eep. 
B.P. P in. a HYDRO with 3 baskets, 9 h.p. 
400/3 
DITTO one 30 i 4 basket, 3 h.p. 
SOAP a steam heated, 
400/3/5 
ww. B. Taoketed Cylindrical MIXER, 
tinned pan. 
** Carrier ”’ CENTRIFUGAL PUMP, 164 g.p.m., 
head, 400/3/50. 
HARRY H. GARDAM & CO., LTD., 
STAINES 


53 in. diam. worm, 
25 in. by 25 in. 


65 ft. 


FOR SALE 





VARIOUS MIXERS FOR SALE 


BAND CONVEYOR, 50 ft. long 40 in. wide, steel frame 
motorised, for boxes, cases, bags, etc. 


A FILTER PRESS, 31} in. square, fitted with 42 C.I. 
plates, centre fed. 


1}, 24 and 3% size belt-driven DISINTEGRATORS by 
Christy & Norris or Harrison Carter. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
and cyclone, also Nos. 1 and 4 size Miracle 
GRINDING MILLS and one size 3W Miracle 
GRINDING MILL. 


One Hind & Lund steam jacketed DRYER, with “ U ”- 
shaped trough 5 ft. long. 


One Broadbent under-driven HYDRO EXTRACTOR, 
self-balancing type, with self-contained A.C. 
motor. 


Two GARDNER HORIZONTAL MIXERS, for powders, 
from 100 Ibs. to 250 lbs. capacity, all motorised, 
three with Radicon Reduction Gear Boxes and 
one with a Spur Gear Drive. 


Two large unjacketed WERNER MIXERS, belt and gear 
driven, hand tipping, double “ Z”’’ arms, pans 
53 in. by 45 in. by 36 in. deep. 


No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR _ INCOPORATOR. 
Low type, with C.I. built mixirig chamber, 
28 in. by 29 in. by 27 in. deep, with double 
“U "-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
together at one side, with belt-driven friction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
wheel operation and hand-operated screw tilting 
gear. Machine fitted with machine-cut gears, 
covers, gear guard, cast-iron baseplate, and 
measuring overall approximately 7 ft. by 6 ft 
by 4 ft. high to the top of the tipping screw. 


No. 204 One WERNER PFLEIDERER MIXER OR 

. INCORPORATOR, similar to the above, with a 

C.1. built pan 25 in. by 25 in. by 19 in. deep, belt 

pulleys 26 in. diam. by 5 in. face, double fin-type 
agitators, and mounted on C.I. legs. 


No. 209 One HORIZONTAL ‘‘U’’-SHAPED MIXER, 
steel built, riveted, measuring about 8 ft. 3 in. 
long by 3 ft. wide by 3 ft. 3 in. deep, with 
horizontal shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
sae of spur gears, with countershaft, fast and 
oose belt pulleys, outer bearing and plug cock 
type outlet at the opposite end, mounted on 
two cradles fitted to two R.S.J. running from 
end to end. 


No. 210 One HORIZONTAL MIXER as above. 
These three “ U "-shaped mixers are in some 
cases fitted with steel plate covers and a steam 
jacket round the bottom and extending to 


within about 18 in. of the top with plain end | 


plates. 
Further details and”prices upon application. 


Write RICHARD SIZER_ LIMITED, 


CUBER WORKS, HULL 


ENGINEERS 


NE Plate and Frame HEAT EXCHANGER by 
**A.P.V.”’ having 19 plates and 20 frames, 19-in. 
in phosphor bronze, heads of cast iron, lined. 
Price £225. Box. No. C.A. 2977, THE 
154, Fleet Street, London, E.C.4 


square, 
Good condition. 
CHEMICAL AGE, 
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FOR SALE 


3 M.S. Welded Jacketed PANS, 24 in. diam. by 

26 in. deep, 1} in. bottom outlet, mounted on angle 

legs. Tested 100 Ib. hydraulic pressure. 
THOMPSON & SON (MILLWALL) LI 


CUBA STREET, LONDON, 
Tel.: East 1844. 





B)IIT 


COPPER-jacketed MELTING PANS, 18 in. diam. 

by 12 in. deep, fitted covers. mounted in M.S. frames 
25 in. by 25 in. by 44 in. high, with flanged fittings, 
valves and steam traps. As new. 


THOMPSON & SON (MILLWALL) LIMITED. 
CUBA STREET, LONDON, E.14. 
Tel. East 1844 


1000 STRONG NEW WATERPROOF APRONS. 
To-day’s value 5s. each, Clearing at 30s, 
dozen. Aiso large quantity Filter Cioths, cheap. Wilsons 
Springfield Mills, Preston, Lancs Phone 2198, 





WANTED 





UTOCLAVE, suitable for a working pressure of 
Should be eiesan with agitating gear and must be 
jacketted (or other heating device) suitable for a working 
pressure of 100/120 p.s.i. Capacity 700/800 gallons or 
smaller might be considered. In first class condition 
and able to pass all Insurance tests. Write giving 
details of price and location to Box. No. C.A. 2976, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 





SERVICING 
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Empty Barrels & Drums 


GENERAL AND EXPORT 
COOPERS 
AND 
DRUM RE-CONDITIONERS || 


T.H.FIELDING &SONSLTD. 


KNOSTROP LANE, LEEDS 9 
Phone + 22675 & 26394 Branch Works at Hull 

















ELECTRIC 


MOTORS 
se ir se 


Bought, Sold of Eachangad 
THE ELECTRO-POWER SERVICE CO. 


15-17 HOWARD ROAD, LEYTONSTONE, E.1! 
Phone: MARYLAND 2788 














— GRINDING, MIXING and DRYING for 
the trade 
THE CRACK PULVERISING MILLS, LTD. 
49/51, Eastcheap, E.C.3 
Mansion House, 4406. 


OHM, Ltd., pulverise .raw materials everywhere 
167, Victoria Street, London, 8.W.1 


GRINDING, Drying, Screening and Grading of 
materials undertaken for the trade. Also Supplier 
of Ground Silica and Fillers, etc. JAMES KENT, LTD., 
Millers, Fenton, Staffordshire. Telegrams: Kenmill, 
Stoke-on-Trent. Telephone: 4253 and 4254, Stoke-on- 
Trent (2 lines). 


GEINDING of every description of chemical and 
other materials for the trade with improved mills. 
THOs. HILL-JongEs, LTD., “ Invicta ”’ Mills, Bow Common 
Lane London, E. Telegrams: “ Hilljones, Bochurch, 
London,” Telephone : 3285 East. 











For Optimum Hardness and Strength 


NITRIDED 
NITRALLOY 
STEGiL 


For all parts subject to frictional 
wear, fatigue or corrosion fatigue. 





Particulars from : 


NITRALLOY LIMITED 


| 28 TAPTONVILLE ROAD, SHEFFIELD, (0 











*Phone: 60689 Sheffield ’Grams: Nitralloy Sheffield 











IMPORTERS 
and 
EXPORTERS 


Specialising in 
INDUSTRIAL and FINE CHEMICALS, 
DRUGS, SOLVENTS, PLASTICS, 
and all materials for manu- 
facturing industries through- 
out Australia and New 
Zealand. 


SWIFT 


& COMPANY LIMITED 

Head Office: 26/30 Clarence St., 
Sydney, N.S.W. 

Branches at: Melbourne, Adelaide, 
Perth, Brisbane, Australia, 
and Wellington, N.Z. 

Cable Address: “Swift, Sydney.” 

Bankers: Bank of New South 
Wales, Sydney and London. 
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ALLOY CASTINGS for 





























FIRE! The 
HOMOGENEOUS COATINGS . a 
WHERE’S YOUR ole 
in LEAD 9 
NU-SWIFT? 
enn Ox Foundry Co. Ltd. The World's Fastest Fire Extinguishers . 
— for every Fire Risk = 
" Pressure-operated by sealed CO, Charges 
Glenville Grove, London, S.E.8 aii ies dads 6 nies me. 
Specialists in corrosion problems In Every Ship of the Royal Navy ism 
18 g 
Catal 
~ All 
mma subje 
Telephone : Telegraphic JOHN KILNER & SONS (17) LTD HAN Re 
Address : 

a oe ne ESTABLISHED 1867 ante 
The mark of Smith, London. Calder Vale Glass Works, Wakefield, Yorks. Sole | 
precision and BRITISH MADE PHONE: WAKEFIELD 2042 ‘GRAMS: GLASS, WAKEFIELD 
efficiency. THROUGHOU!I 
If you use heat—it pays to measure it accurately noel SPEC 1A LIS TS IN ; Fou 





B. BLACK & SON, LTD. 


180, Goswell Road, London, E.C.! 





Carboys - Demijohns ||" 











Thermometer Manutacturers (Mercury in Glass Type O23 | 
Of all the principal ocienitpc instrument anu SA nc esters 
Laboratory Appara.us Manufacturers. : as : is - 
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YT liquids on wheels 
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a @ if your transport problem is concerned 
es) with liquids in bulk British Railways can 


< ‘Paints ) solve it with a door to door service. 
The liquids are conveyed in road/rail or 
demountable tanks. Experts study the 
particular requirements and insulation 
is arranged—with special heating 
apparatus where desired. A word to 
your local Goods Agent will set the 

wheels turning. 


CARTISH_ RAILWAYS 
BRITISH RAILWAYS 
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SPRAYING 
FOUR OAKS smacnines 
for FACTORY LIMEWASHING 








The “ FOUR OAKS ”’ way of 

uick and easy Limewashing, 
Cclpurenshing. Distempering 
and Disinfecting. 







RIDGEWATER 
PATTERN 
SPRAYING MACHINE; 
is made in two sizes,| 
18 galls. and 30 galls. 





Catalogues free 


All Prices are 
subject to con- 
ditions prevail-/ 
ing at the time 
Orders are re- 

ceived. — 


Sole Manufacturers 3 


tat Log 


Four Oaks Works, Four Oaks, BIRMINGHAM 


Telegrams : 


$ Telephone : 
“* Sprayers, Four Oaks.”’ 


305 Four Oaks 
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Paints and enamels that start their life in a Houchin Mill 
will end in a perfect finish. 
Brilliant design and craftsman construction give Houchin 
Mills just the qualities for finer grinding of all materials. 
The Houchin ‘ high angle’ principle means faster, finer 
grinding—and three resultant benefits as well 

1. Greatly improved products. 

2. Lower product cost. 

3. Reduced cylinder wear. 
Make highest efficiency your target from this moment 
on—and Houchin Mills your standard grinding equip- 
ment. In spite of material shortages, good deliveries 
are still being made 


BALL & PEBBLE MILLS 
Houchin Ltd., Garford Street, London, E.14. 
Telephone : East 3768/3817 





Cas 










for safe controlled 


electric heating up to 380° C 


FOR LABORATORY 
& PRODUCTION 
PLANT 


Isomantles are available for 
Flasks from 100 ml. to 100 
litres capacity, Columns, 
Funnels and Beakers as well 
as METAL PLANT. Many 
thousands in daily use. 


Leaflets and technical data 
from the makers : 


ISOPAD LTD. (Dept. 7) 
13/17 Rosemont Road, 
London, N.W.3. 


Phone : HAMpstead 8466, 


Batch of 100 litre Flasks with Isomantles, Supports and Control Units. 8467, 1769. 
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For efficient mixing it is 
essential that the materials 
are evenly distributed through- 
out the mass. Pascall Mixers 
produce this result quickly 
and economically. 


They have many features of 
interest such as removable 
agitators,  self-emptying 
troughs, safety devices, etc. 
Eight sizes available with 
trough capacities between 2 
cu. ft. and 18 cu. ft. 


il 
Write for list#CA 25! Pp . )\ sf P, DEF \ N, ‘ 


THE PASCALL ENGINEERING CO., LTD, 114 LISSON GROVE, LONDON, N.W.1I. 


BURGESS ZEOLITE 


FOR YOUR WATER SOFTENERS 


SUITABLE FOR ALL BASE EXCHANGE 
SOFTENERS INDUSTRIAL & DOMESTIC 


B IRM 
Pron Rem. 


SUDD es 


BURGESS ANION. EXCHANGE RESIN 
AND 
DYCATAN CATION EXCHANGE RESIN 


for the de-ionization of water 


BURGESS ZEOLITE COMPANY LIMITED 


68-72, HORSEFERRY ROAD, LONDON. S e ABBey 
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